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PREFACE. 



While many distinguished teachers unite in pronouncing 
my Elementary Arithmetic as the best work of the kind, 
well adapted to the purpose of teaching the science, as well 
as the art, of Arithmetic ; others have often expressed to 
me their belief that its usefulness would be greatly in- 
creased by the addition of more examples of a practical 
kind ; and in many cases I have been strongly urged to 
omitjthe answers. 

I am convinced that for certain grades of institutions it 
would be well to have a greater variety of examples for 
practice, but I do not so readily see the advantage of omit- 
ting the answers. I have always been inclined to believe 
the omission of the answers gave an opportunity for the 
pupil, and in some cases for the teacher, to pass over many 
principles without thoroughly understanding them, since a 
result would frequently be obtained which might perhaps 
be quite erroneous ; and having no answer with which to 
compare it, he dismisses the subject with the belief that he 
has conquered the difficulty, and that he understands clearly 
the principle especially designed to be brought out by the 
example. 

With these facts in view, I have prepared the Practical 
1* 



VI PREFACE. 

Arithmetic, which is designed not to supply the place of 
the Elementary Arithmetic, but is designed for the use of 
such institutions as require a greater number of examples 
than are given m that work. 

In many cases the rules have been rewritten and con- 
densed, so as to bring the same rule to apply to as large a 
class of operations as possible. 

The arrangement of the subjects is m many respects dif- 
ferent from that given in the Elementary Arithmetic. The 
whole is divided into chapters, and under each chapter the 
examples begin a new numbering, so that imder the same 
chapter there are no two examples of the same nimiber. 

In forming these examples, great care has been taken to 
make them as practical as possible. The answers have been 
omitted in the body of the work, but they are given i\ the 
Appendix, where they are arranged in reference to the 
chapter and section. 

The questions designed to test the pupil's knowledge of 
the principles and rules, are also given in the Appendix. 
In the construction of these test questions, care has been 
taken to draw out the actual knowledge of the pupil, as in 
many cases they cannot be correctly answered without a 
thorough knowledge of the subject. It is believed these 
questions will be found of valuable assistance to the teapher 
in reviews. 

Geo. R. Perkins. 
Albant, June, 1851. 
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CHAPTER I. 

ABTTHMETIO. 

^ 1. Eyeby single thing is called a unit. A Numbkr, tb^ 
must represent one or more units. 

If the units represented by a number hare no reference 
to particular things, the number is called an abstract number. 

Thua^ the number Eight is an abstract number, because 
it does not mean eight apples, or eight dollars, or eight any 
particular things, but, simply, eight. 

If the imits represented by a number have reference to 
particular things, the number is called a concrete or denom- 
inate number. 

Thus, the number Eight, meaning eight apples, or eight 
dollars, or eight any particular things, is a denominate nimi- 
ber. 

Note. — Units or nmnberg are called denominate, because they de- 
nominate or nam€ particular things. 

§ 2. ARrrHMETio treats of numbers, whether abstract or 
denominate. As a science, it is a knowledge of the proper- 
ties and relations of numbers ; as an art, it is a practical 
facility in computing by number?^ 



ICOTATION. 



[OHAF. XL 



NumbersL may be expressed by words, by letters, or by 
figures. These two latter methods form different systems 
of notation. 



CHAPTER II. 



NOTATIOlf. 



^ 3. Notation is the expressing of numbers by letten 
or figures. 

The use of letters for this purpose was adopted by seyeral early 
natioos» especially by the Bomans ; hence called the 



ROMAN METHOJ>. 



This method employed seven capital letters, viz. : I for one ; 
V {or Jive; Xfor ten; L for fifty; C for a hundred; D for five hun- 
dred; M for a thousand. By means of these letters, repeated or 
yariously combined, any number may be ezpre9sed ; thus : 



I stands for.. 


...One. 


XV stands for Fifteea 


n 


M 


tt 


...Twa 


XVI « 


« Sixteen. 


in 


tt 


M 


....Three. 


XVII « 


*< Seventeen. 


IV 


M 


U 


...Four. 


xvm « 


** Eighteen. 


V 


M 


M 


..Jlre. 


xrx " 


« Nineteen. 


VI 


a 


« 


...Six. 


XX « 


« Twenty. 


vn 


M 


M 


...Seven. 


XXI « 


" Twenty-one. 


VIII 


M 


U 


....Eight. 


L « 


« Fifty. 


IX 


M 


a 


....Nine. 


« 


« Onehmidred. 


X 


u 


« 


...Ten. 


B « 


" Five hundred. 


XI 


« 


M 


....Elevea 


DC « 


** Six hundred. 


XTT 


« 


tt . 


....Twelve. 


M " 


** One thousand. 


xin 


« 


tt 


...TWrteea 


MM « 


*« Two thousand. 


XIV 


U 


tt 


...Fourteen. 


MMM « 


" Three thousand. 



A letter placed before another letter of greater value, takes away 
its own value fi*om the greater ; as V, five ; IV, one from five, or four. 

A letter placed after another letter of greater value, adds Its own 
Tilue to the greater ; as V, five ; VI, five and one, or six. 



§3.] ROMAN METHOD. 8 

The repeating of a letter repeats the value of the letter. 
A horizontal line oyer a letter increases it a thousand-fold ; thusi 
D, five hundred ; D, five hundred thousand. 

1-5. Write, after the Roman method, seventeen ; forty- 
two ; twenty-six ; ninety-eight ; one hundred and three. 

6-11. Write eighty-two ; fifty-seven ; seventy-nine; four 
hundred and thirty ; six hundred and eighty ; two thousand 
and seven. 

12-14. Write three hundred thousand ; nine hundred and 
sixty thousand ; one million. 

16. How many dollars are represented by bank bills, 
marked as follows : X ; XX ; V ; I ; II ; III ? 

16. How many dollars are represented by bank bills, 
marked X; C; V; L; I? 

17-28. Read the following numbers : XXVI; CXLIV; 
XCVIII; MCCCXII; MDCCCL ; MDCCCCLXXII ; 

D; DMMDCCLXX; M; XXCIV ; MDCLXXXVIII; 
MDCCLXXV. 

Roman numbers are now used chiefly to mark volumes, 
chapters, or lessons ; to indicate the hours on clock or watch 
faces ; for dates upon tombstones, tablets, &c. ; and to des- 
ignate the year of the Christian era. 

Note. — Among the Romans each I represented a finger; the 
whole hand spread out, thus, nMA represented Jive. This character 
was afterwards written V. X, ten, is merely two fives written one 
above the other ; thus, (Y.) 

C, the initial of Centum, the Latin for one hundred, was often 
written C ; this character cut in two, will leave L» fifty, for its 
lower hall 

M, the initial of Mille, the Latin for one thousand, was originally 
written CIO. Tlie right-hand portion of this character is 10, which 
jropresents five hundred, and is now expressed by D. 



NOTATION. [chap. Il* 



X ARABIC NOTATION. 

§ 4. The method of notation in common use is the A^ic. 
This method employs ten characters, viz. : 

1, 2, 3, 4, 6, 6, 7, 8, 9, 0. 

Om, Two, Three, Four, Five, Six, Seven, Eight, Nhie, Naoi^t. 

Each of these characters, except the Naught, is called a 
digit ;* and the first nine taken together are called the nine 
digits. 

The digits are also called significant figures. 

§ 6. The significant figures have imchanging values ; tiiat 
is, they always represent Units or Ones ; but the iHiits 
which they represent difier in value. 

If a significant figure stand disconnected from other fig- 
ured, the value of its unit is called its simple value. Thus, 
6 means six units of simple value. 

But if a significant figure stand in connecticm with other 
figures, the value of its unit is called its local value, because 
this value depends upon the pkux which such figure occu- 
pies, in relation to the figures with which it is connected. 

Thus, in the number 3456, which consists of four signifi- 
cant figures standing in connection with each other, each 
figure expresses units ; but units of different values. 

The 6 occupies the right-hand or ^r*^ plaice; and its units 
are said to be of the first order : their value is their simple 
value ; that is, they represent six single ones. 

The 5 occupies the second place ; and its units are said to 
be of the second order : their value is ten times greater than. 



* From the Latin, digitus^ a finger ; because the ancients used to do their nek: 
oning on their fingers. Originally 10, ten, was also called a digit 



§ 6.] ARABIC NOTATION. 5 

the value of the units of the first order ; that is, they repre- 
sent 5 tens. 

The 4 occupies the third place ; and its units are said to 
be of the third order : their value is ten times greater than 
the value of the units of the second order, and one hundred 
times greater than the value of the units of the first order ; 
that is, they represent 4 hundreds. 

The 3 occupies the fourth place ; and its units are said to 
be of the fourth order : their value is ten times greater than 
the value of the units of the third order, and one thousand 
times greater than the value of the units of the first order ; 
that is, they represent 3 thousands. 

Each unit, then, of the 6, represents a simple unit : each 
tmit of the 5 represents a ten : each unit of the 4 represents 
a hundred : each unit of the 3 represents a thousand. 

So we might proceed with any number of figures thus 
connected together. Hence we discover this fundamental 
property : 

Every figure in a number represents a value ten times 
greater than that of the figure next to it at its right hand. 

^ 6. The naught, 0, represents the absence of number. 
It shows that in the place which it occupies, no value is to 
be expressed. 

Thus, in the preceding number 3456, for the 4 and 5, 
substitute naughts, thus, 3006. These naughts show that 
there are no units of the second order, or tens, and no units 
of the third order, or hundreds, in the number. 

Again, 7 standing alone, represents seven units of the first 
order, or of simple value : a naught written at the right of 
the 7, thus, 70, shows that there are no units of the first 
order in the number. The 7 now occupies the second place, 
and represents units of the .second order, or 7 tens, 

1* 



6 KOTATION. [chap. H. 

Two naughts written at the right of the 7, thus YOO, 
show that tliere are no units either of the first or of the sec- 
ond order in the number. The 1 now occupies the third 
place, and represents units of the third order, or 7 hundreds, 
and so on. 

Hence this property : 

Every ruiught at the right of a significant figure increases 
the value which that figure represents ten-fold. 

And conversely : 

Every naught removed from the right of a significant 
figure, diminishes the value which that figure represents 
ten-fold. 

Note. — It will be seen that the office of the natight is to keep the 
significant figures in their proper places ; so that they shall correctly 
express the order of units which they are intended to represent. 
Annexing them to, or taking them from, the right of a digit, increases 
or diminishes its value, by causing that digit to occupy a place fur- 
ther to the left or further to the right 

§ 7. We have already seen that the first place of a num- 
ber is occupied by units, the second place by tens, the third 
place by hundreds, and the fourth place by thousands. 

In writing numbers, then, which do not contain more than 
four places, the pupil will probably find no difficulty. 

Begin with the imits of the highest order mentioned, 
and in whatever place wo units are required, be careful to 
write 0. 

Express in figures seven thousand nine hundred and four. 

In this example the highest order of units is thousands, 
of which there are 7 : the next order is hundreds, of which 
there are 9 : the next order is tens, of which there are : 
the next order is simple units, of which there are 4. Tho 
whole number is 7904. 



§8.] AKABIC NOTATIOK. 7 

29-43. Express in figures : 

Twenty. (Two tens and no Eight thousand and seren. 

units.) Nine thousand and twenty- 
Thirty-seven. (Three tens and seirea. 

seven units.) Four thousand and six. 

Ninety-eight. Three thousand. 

Three hundred and thirty- One thousand and one. 

seven. One thousand and one hun- 
Four hundred and seven. dred. 

Two thousand four hundred One hundred and one. 

and thirty-seven. One thousand one hundred 
Six thousand four hundred and one. 

and seven. 

§ 8. Suppose it be required to express in figures the num- 
ber Sixty-one millions, nine hunfted and thirty-four thou- 
sands, four hundred and sixty-five. 

There are three denominations in this number : Millions, 
Thousands, and Units. 

Write, first, the figures that express how many millions 
there are in the number: 61. Write, next, the figures that 
express how many thousands there are in the number : 984. 
Write, finally, the figures that express how many units there 
are in the number : 465. Connecting these groups in a line, 

61,934,465, 

we have the number that was to be expressed. 

The following are the names of the first eight groups, or 
periods, counting from the right towards the left : llnits, 
Thousands, Milli<ms, Billions, Trillions, Qtuxdrillions, 
Quintillimis, Sexiillions, Septillions, Octillions, These pe- 
ri<>ds may be extended indefinitely. 

Each period contains three places. In the first or right- 
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hand place, the units of the period must be written : in the 
second place, the tens must' be written : in the third place, 
the hundreds must be written. 

In expressing large numbers, then, by figures, begin with 
the highest denomination, and write out its period as re- 
quired, and so proceed with all the periods ; taking care that 
eo/ch period except the left-hand one, has its three places oc- 
cupied either by digits or by naughts. 

Express in figures the number Seven trillions, six roillions, 
and thirty-one. 

This number involves ^ye periods, (although but three 'are heard 
in reading,) Trillions, Billions, Millions, Thousands, and Units. In the 
highest or trillions' period, the unit's place only is occupied : *7. In 
the next, or billions' period, there are no hundreds, tens, or units ; 
therefore write 000. In the millions' period, there are no hundreds, 
no tens, but simply 6 units ; tlkrefore write for this period 006. The 
thousands' period requires no digits ; therefore write for that period 
000. In the units' period there are no hundreds to be expressed ; 
therefore write in the hundreds' place : in the tens' place write 3 ; 
in the units' place write 1. 

The whole number, then, is '7,000,006/)00,081. 

The following will exhibit the periods, and the places in each 
period, as high as Octillions. 
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periods.) Twenty-aeven thousand three hundred ; nine hun- 
dred and forty thousand and two hundred ; thirty-six thou- 
sand four hundred and fifty-six ; five hundred and one thou- 
sand ; ninety-eight thousand ; eleven thousand. 

50-63. (Three periods.) Forty-six millions, nine hundred 
and thirty thousand, six hundred and fifty-nine ; three hun- 
dred and seven millions, eight hundred and two thousand, 
five hundred and nine ; nine hundred and eighty-one mil- 
lions, seven hundred ; ten millions, ten thousand and ten. 

54-5*7. (Four periods.) Ninety-six billions, forty-eight 
millions, seventy three thousand and ninety-eight; eight 
hundred and seven billions and six ; ninety billions and four 
thousand and ton ; aght hundred billions, six millions and 
seven. 

58-62. (Five periods.) Forty-eight trillions ; six hundred 
and nine trillions ; nine hundred and eighty trillions, four 
billions and seven ; three trillions and two ; nine trillions 
and two thousand. 

63-68. Thirty-six sextillions and ninety-eight; four quad- 
rillions, eight trillions, five thousand and ninety-four ; thirty- 
five quadrillions, ninety-eight billions and sixty-three ; nine 
hundred millions, seven hundred thousand, five hundred and 
ninety ; eighty-six septillions and five billions ; nine hundred 
billions and forty-six thousand. 

KoTE. — ^The preceding method of Notation is the French, which is 
now in almost universal use. The English method counta six places 
in the period. 

NUMERATION. 

§ 9, Numeration is the reverse process of Notation. 
Notation is the method of expressing in figures nimibers 
that are written in words ; Numeration is the method of 
expressing in words, numbers that are written in figures. 
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Notation answers to writing, and Numeration answers to 
reading. 

To read large numbers with facility, separate them, as 
before, into periods of three places each, counting from units. 
Then commencing at the left hand, read the figures in each 
period, adding the name of the period. The name of the 
imit's period need not be added. 

Thus, for example, read the following: 37192854675. 
Separate the figures into periods as directed. This may be 
done in the imagination, or by the aid of the comma. The 
number will then be read, 

87 billions, 192 miUions, 854 thousands, 675. 

69-75. Read the following numbers : 678210 ; 5493678 ; 
456321980; 779146005; 42567000123901; 327980060; 
32987654300000098. 

76-80. 563428670009 ; 358920761 ; 987678932 ; 
4660007980540068 ; 33492677005316896321. 

Let the following sentences be read : 

81. The distance of the earth from the nearest fixed star 
is supposed to be about 20000000000000 miles. 

82. The distance of the moon from the earth is 236847 
miles. 

83. The planet Mercury is distant from the sun 36814721 
miles. 

84. Venus is distant from the sun 68791762 miles. 

85. Mars is 144907630 miles distant from the sun. 

86. Jupiter is 494499108 miles distant from the sun. 

87. The diameter of the sun is 883246 miles. 

88. The circumference is 2774799 miles. 
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89. The square miles on his sur&ce is 2450830241208. 

90. The number of cubic miles is 360781001204398299. 

91. The amount of tea consumed in the United States for 
the years 1842-1846, was 78876290 pounds. 

^2. The amount of coffee consumed for the same time 
was 561707046 pounds. 

Note. — ^To convey some idea of the number in a trillion, it may be 
stated that not a trillion seconds have aNpp^ since the birth of Christ, 



CHAPTER III. 
ADDrnoK. 

§ 10. Addition is the process of uniting two or more num- 
bers so as to form one number ; thus, 8 and 6 are 14. 

Numbers of the same kind or denomination only can be 
added ; thus we may add 8 oranges to 6 oranges, or 8 dol- 
lars to 6 dollars, or, simply, 8 (units) to 6 (units) ; but we 
cannot add 8 oranges to 6 dollars, or 8 dollars to 6 units. 

The angle number, formed by uniting two or more num- 
'yers, is called the sum. 

The sign or symbol used for addition is +• Thus, 6 + 8 
zaeans 6 added to 8. The symbol =, which is not confined 
to addition, means equal to ; thus, 6 + 8 = 14, is the same 
j4s if written 6 added to 8 is equal to 14. The expression 
•^ay be read 6 and 8 are 14.* 

• The oymbol + is oAen read p/iw, which is a LaUn word, meaning mrt. 
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Let the pupil cammit to memory the followmg 



ADDITION TABLE. 



2+ 2= 4 


8+ 2= 5 


4+ 2= 6 


5+ 2=7 


6+ 2= 8 


2+ 8= 5 


3,+ 3= 6 


4+ 3= 7 


5+ 8= 8 


6+ 8= 9 


2+ 4= 6 


8+ 4= 7 


4+ 4= 8 


5+ 4= 9 


6+ 4=10 


2-f 5= 7 


8+ 5= 8 


4+ 5= 9 


6+ 5=10 


6+ 5=11 


2+ 6= 8 


8+ 6= 9 


4+ 6=10 


5+ 6=11 


6+ 6=12 


2-h 7= 9 


3+ 7=10 


4+ 7=11 


5+ 7=12 


6+ 7=18 


2+ 8=10 


3+ 8=11 


4+ 8=12 


5+ 8=18 


6+ 8=14 


2+ 9=11 


8+ 9=12 


4+ 9=13 


5+ 9=14 


6+ 9=15 


2+10=12 


8+10=18 


4+10=14 


5+10=15 


6+10=16 


2+11=13 


3+11=14 


4+11=15 


5+11=16 


6+11=17 


24-12=14 


3+12=15 


4+12=16 


5+12=17 


6+12=18 


7+ 2= 9 


8+ 2=10 


9+ 2=11 


11+ ?=18 


12+ 2=14 


7+ 3=10 


8+ 3=11 


9+ 3=12 


11+ 8=14 


12+ 8=16 


7+ 4=11 


8+ 4=12 


9+ 4=18 


11+ 4=15 


12+ 4=16 


7+ 6=12 


8+ 5=13 


9+ 5=14 


11+ 5=16 


12+ 5=17 


7+ 6—13 


8+ 6=14 


9+ 6=15 


11+ 6=17 


12+ 6=18 


7+ 7=14 


8+ 7=15 


9+ 7=16 


11+ 7=18 


12+ 7=19 


7+ 8=15 


8+ 8=16 


9+ 8=17 


11+ 8=19 


12+ 8=20 


7+ 9=16 


8+ 9=17 


9+ 9=18 


11+ 9=20 


12+ 9=21 


7+10=17 


8+10=18 


9+10=19 


11+10=21 


12+10=22 


7+11=18 


8+11=19 


9+11=20 


11+11=22 


12+11=28 


7+12=19 

4 


8+12=20 


9+12=21 


11+12=28 


12+12=24 



iJ'oTE. — Let Uie foregoing table be thorougldy committed to mem- 
dry. Time bestowed here will save time in all after arithmetical 
processes. The preceding combinations of digits lie at the founda- 
lHon of the combinations of larger numbera Thus, if the scholar see 
ipstantlj that 7 and 6 are equal to 18, he will also instantly see that 
17 and 6 are equal to 28 ; the right-hand figure being the same in 
all simis that differ by one or more tens. 

' It will be well for the teacher to skip about in examining the pu- 
pil, and to require prompt answers, preyenting, if possible, the ob*' 
taming of the sum required by adding <m^ at a time. 

After haying exercised the pupil in adding two numbers, let the 
question combine three, four, or more ; thus, 7+8+6+9 ? 
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§11. Where the sums of the several cottmms are less 
than ten : — 

Add together 2432, 3343, and 4122^ 

Write the numhers so that the figures of the same kind shall fall 
in the same column ; that is, so that units may be under units, tens 
under tens, <&c. Draw a line under the whole, as in the example. 

Add, first, the column of units. Write the 
sum, 7, underneath. Next, add the tens ; write 
their sum, 9, under the colunm of tens. Next, 
add the hundreds ; write the sum, 8, under the 
hundreds. Lastly, add the thousands, and set the 
sum, 9, under the column of thousands. .The 
-^hole sum is nine thousand eight hundred and 
zJnety-seyen. 




9 8 9 1 



1. Add 6264, 2532, and 1203. 

2. Add 4132, 1001, and 1423. 
Add the following : 



(3.) 


(4.) 


(5.) 


(6.) 


(^.) 


6153 


3642 


2001 


87543 


3026178 


4245 


6037 


3658 


12425 


2513421 



. Note. — Let the pupil prepare himself in his seat to perform the 
addition in the class. At the recitation, let one be required to add, 
say, the sums in Ex. 3. The scholar called upon, will answer, at 
once, eight, nine, three, nine, which figures the dass will write in 
their proper places. 



§ 12. Where the siuns of the several columns equal or 
exceed ten : — 

' Find the sum of the following numbers : 3758, 4903, 
7006, 3713, 3721. 




2 8 10 1 
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Place the numbers as directod in (§11) the 
preceding example. The sum of the numbers 
in the units' column is 21 ; that is, 2 tens and 1 
imit. Set the 1 under the units' column, and 
carry the 2 to the next, or tens' column. The 
sum of the tens'\ column, thus increased, is 10 
tens ; that is, 1 hundred and no tens. Place a 
naught under the tens', column, and cany the 1 
to the hundreds' column. The sum of the hun- 
dreds' column, so increased, is 31 hundreds; that 
is, 8 thousands and 1 hundred. Set the 1 under 
the hundreds' column, and cany the 8 to the 
thousands' column. The sum of this column, so increased, b 28 
thousands,, or 2 tens of thousands and 8 thousands. Set the 3 
under the thousands' column, and carry the 2 to the tens of thou- 
sands' place ; or, what is the same thing, set down the whole of the 
sum of the last colunm. 

From what has thus far been explained, the pupil will be 
able to understand the following 

RXTLB. 

I. Place the numbers to he added so that the figures of the 
same kind shall fall in the sam/e column, 

II. Commence at the right, and add each column suc- 
cessively : if the sum of any column he less than 10, plojce 
each sum under the column added ; hut if it equal or exceed 
10, place the right-hand figure of the sum under the column 
added, and carry the left-hand figure or figures to the next 
column, 

III. Write down the whole sum of the last column, 

PROOF OF ADDITION. 

Begin at the top, and add the columns doumward. This 
will vary the order in which the figures were added, and 
will be likely to rectify error. 
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EXAMPLES. 



Prepare the following before recitation, and let them be 
peiformed aloud in the class ; thus (Ex. 8), " twelve, twen- 
ty :" the class writes the proper figure in its place ; " four, 
nine, eighte^i, twenty-one," and so on. 



(8.) (9.) 


(10.) 


(11.) . 


56430 7921341 


62849765 


2809576832 


12798 82345678 


96765432 


95300765 


34467 79013265 


23456789 


298 


21325 7890275 


64698705 
(13.) 


46543298764 


(12.) 


(14.) 


7920658437 


49827088221 


54952138017 


5987693219 I 


30765098762 


79876320441 


1439758436 I 


25421765765 


57632768719 


2870129876 


379866 


28495762804 


6432194562 


2996 


998799 


(15.) 


(16.) 


(17.) 


34567890 


43345678 


123423434 


2357911 


21123355 


23785432 


234567 


27893 


9876543 


24897 


54689 


751002 


64 


734321 


10200 



18. Add 123405, 2354210, 794327, and 36547, together 

19. Add 275602, 345607, 4567801, and 365, together. 

20. Add 100375, 406780, 4673005, 4112, and 2478, to- 
gether. 
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21. Add 1034001, 78954, 879206, 867001, and 46637, 
together. 

22. What is the sum of the following numbers : Three 
thousand six hundred and fifty, seven thousand eight hun* 
dred and thirty-two, eleven thousand five hundred and sixty- 
seven, ten thousand and fifty-six, four hundred and seventy- 
two? 

23. What is the sum of the numbers, four thousand three 
hundred and seventy-three, three thousand one hundred and 
fourteen, one thousand two hundred and twenty-three^ mx 
hundred and fifty-four ? 

24. Find the number of days in a year — ^the days erf the 
respective months being as follows : Januaiy 31, F^jbruary 
28, March 31, April 30, May 31, June 30, July 31, Au- 
gust 31, September 30, October 31, November 30, Decem- 
ber 31. 

25. A man drew ^ve loads of bricks : in the first load 
he had 1209, in the second load 1453, in the third load 

. 1101, in the fourth load 1212, and m the fifth load 1303. 
How many bricks were there in all ? 

26. If there are shipped from the United States, 16624 
barrels of flour to Sweden, 250 barrels to Holland, 206154 
barrels to England, 6401 to Texas, 19602 to Mexico, what 
is the whole amount ? 

27. In 1837 the United States exported 100232 hogs- 
heads of tobacco; in 1838 they exported 100592 ; in 1839 
they exported 78995; in 1840 they exported 119484; in 
1841 they exported 147828. How many hopheads of to- 
bacco were exported during these five years ? 

28. If the cotton crop of the United States is estimated 
at 1360532 bales for the year 1839, 2177835 bales for the 
year 1840, 1634945 bales for the year 1841, and 1683574 
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bales for the year 1842, how many bales wiM the four years' 
crops amount to ? 

29. In 1889 the Oncmdago Springs produced 2864718 
bushels of salt; in 1840 they produced 2622805 bushels ; 
in 1841 they produced 3340769 bushels; in 1842 they 
produced 2291908 bushels. What is the whole number of 
bushels during the above four years ? 

30. The United States exported in bullion and specie — ^in 
1838,3608046 dollars; in 1839, 8'776'743 dollars; in 1840, 
8417014 dollars; in 1841, 10034332 dollars. How much 
was exported during these four years ? 

31. The amount of tea consumed in the United States, 
duiing 1842, was 1348265 pounds ; in 1843, it was 12785748 
pounds ; in 1844, it was 13054327 pounds ; in 1845, it was 
17162550 pounds; and in 1846, it was 16891020 pounds. 
What was the whole number of poimds during these five 
years? 

32. The amount of co^e consumed in the United States, 
during the year 1842, was 107383567 pounds ; in 1843, it 
was 85916666 pounds; in 1844, it was 149711820 pounds; 
in 1845, it was 94358939 poimds ; and in. 1846, it was 
1 24336054 pounds. What was the whole number of pounds 
dnring these five years ? 

33. The number of acres of public land sold by the 
United States government, in the year 1841, was 1164796 
acres; in the year 1842, it was 1129217 acres; in 1843, it 
was 1605264 acres ; in 1844, it was 1754763 acres ; and in 
1845, it was 1843527 acres. What was the whole number 
of acres sold during these five years ? 

34. The United States revenue for letter postage, xmder 
the new law, was as follows: for the year 1842, it was 
0953315 dollars; for 1843, it was 3738307 dollars; for 
1844^, it was 3676162 dollars ; and for 1845, it was 3660231 

2* 
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dollars. What was the whole niuuber of dollars during these 
four years ? 

85. In 1843, the amount of gold coined at the United 
States mint and branches was as follows : at Philadelphia, 
4062010 dollars; at the branch at New Orleans, 3177000 
dollars ; at Dahlonega, 582782 dollars; at Charlotte, 287005 
dollars. How many dollars of gold were coined in all ? 

36. The population of Europe is estimated at two hun- 
dred and thirty-three millions, two hundred and forty thou- 
sand and forty-three; of Asia, at six hundred and eight 
millions, five himdred and sixteen thousand and nineteen ; 
of Africa, at one himdred and one millions, four hundred 
and ninety-eight thousand, four hundred and eleven ; of 
America, at forty-eight millions, seven thousand one hun- 
dred and fifty ; of Oceanica, one million, eight hundred and 
thirty-four thousand, one hundred and ninety-four. What 
is the population of the globe ? 

37. The number of square miles in Europe is estimated 
at three millions, eight hundred and seven thousand, one 
hundred and ninety-five ; in Asia, seventeen millions, eight 
hundred and five thousand, one hundred and forty-six ; in 
Africa, eleven millions, six hundred and forty-seven thou- 
sand, four hundred and twenty-eight ; in America, thirteen 
millions, five hundred and forty-two thousand, four hundred ; 
in Oceanica, three millions, three hundred and forty-seven 
thousand, eight hundred and forty. What is the number 
of square miles of land upon the globe ? 

38. An army consists of 52714 infantry, 5110 horse, 6250 
dragoons, 3927 light-horse, 928 gunners, 1410 pioneers, 250 
sappers, and 406 miners. What is the whole number of men ? 

The quantity and value of teas and coffee consumed an- 
nually, from 1821 to 1846, in the United States, were as 
follow : 
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YmjM, 


Tkas comiumbd. 


CorrBB CONICMBB. 


Poands. 


Value. 


Pounds. 


Value. 


1821 
1822 
1823 
1824 
1825 
1826 
1827 
1828 
1829 
1830 
1831 
1832 
1833 
1834 
1835 
1836 
1837 
1838 
1839 
1840 
1841 
1842 
1843 
1844 
1845 
1846 


4586228 

5305588 

6474934 

7771619 

7173740 

8482483 

3070885 

6289581 

5602795 

6873091 

4656681 

8627144 

12927043 

13193553 

12331638 

14484784 

14465722 

11978744 

7748028 

16860784 

10772087 

13482645 

12785748 

13054327 

17162550 

16891020 


$1080264 
1160579 
1547695 
2224203 
2346794 
3443587 
942439 
1771993 
1531460 
1532211 
1057528 
2081339 
4775081 
5422275 
3594293 
4472342 
5003401 
2559546 
1781824 
4059545 
3075332 
3567745 
3405627 
3152225 
4809611 
3983337 


11886063 
18515271 
16437045 
2Q797069 
20678062 
25734784 
28354197 
89156783 
33049695 
38362687 
75700757 
36471241 
75057906 
44346505 
91753002 
77647300 
76044071 
82872633 
99872517 
86297761 

109200247 

107383567 
85916666 

149711820 
94358939 

124336054 


$2402311 
8899042 
2835420 
2518950 
1995892 
2710536 
1130607 
8695241 
3052020 
3180479 
5796139 
2516120 
7525610 
4473937 
9381689 
7667877 
7335506 
7138010 
9006685 
7615824 
9855273 
8447851 
5928927 
9054298 
5380532 
7802894 


Totals. 











39-42. What number of pounds of tea was consumed for 
the 40 years commencing 1821 ? for the 10 years com- 
mencing 1831 ? from 1841 to 1846 inclusive ? What num- 
ber from 1821 to 1846 inclusive ? 
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43-46. What was the value of teas consumed during the 
same periods of time ? 

47-50. What number of pounds of coffee was consumed 
for the 10 years commencing 1821 ? for the 10 years com- 
mendnglSdl? from 1841 to 1846 inchisive? from 1821 
to 1846 inclusive? 

51-54. What was the value of the coffee consumed dur- 
ing the same periods of time ? 

Note. — The preceding table furnishes ample materials for all ne- 
cessary discipline of the pupil in addiUon. It is recommended that 
exerdses from the table be performed in the following manner. Let 
one pupil be called upon to add eight, ton, or twelve of the num- 
bers ; another pupil a different set of numbers ; or one pupil ono 
colunm of figures, another the next column, and so on ; or .'let one 
pupil add a column upward, another add the same column down- 
ward. Let these exercises be performed aloud : the pupil omitting 
ail intermediate words, and uttering only the sum as it is increased 
by the addition of the successiye figures. The pupil must not bo al- 
lowed to delay at each figure. If he cannot run the column rapidly, 
he should be drilled again in the Table, § 10. 

55-68. Add the columns in the preceding table, two fig^ 
ures at a time. 

Thus (commencing at the right hand), " six, twenty-one, 
twenty-five, thirty-four," <fec. 



CHAPTER lY. 

SUBTRACTION. 

§ 13. Subtraction is the process of taking a less number 
from a greater, to find tlie difference ; as, 5 from 14 leaves 9, 

The greater number is called the Minuend ; the smaller 
nimiber is called the Subtrahend, 

NoTK. — The termination »m; njeans to he. Thus Minue^Kl means the 
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number tote diminished ; Subtrahetkl means the mmiber U> he ndh 
tracted. 

The dijference of two numbers is also called the remainder. 

Tlie symbol for subtraction is — -. Thus 5— 8=2, is the 
same as if written 5 diminished by 3 equals 2. The ex- 
pression may be read, five less* three is two. 

1-12. How many are 3 from 5 ? 3 from 12 ? 3 fix)m 1 ? 
3 from 9 ? 3 from 13 ? 3 from 20 ? 3 from 8 ? 3 from 11 ? 
3 frcHn 10 ? 3 from 14 ? 3 from 19 ? 3 from 11 ? 

13-25. How many are 4 from 6? from 8 ? 10? 20? 
18? 17? 14? 16? 19? 11? 7? 9? 12? 

26-39. How many are 6 from 7? from 10? 13? 16? 
19? 8? 11? 14? 17? 20? 9? 12? 16? 18? 

40-52. How many are 6 from 8 ? from 11 ? 14 ? 17 ? 
20? 9? 12? 15? 18? 10? 13? 16? 19? 

53-64. How many are 7 from 9? from 12? 15? 18? 
10? 13? 16? 19? 11? 14? 17? 20? 

65-75. How many are 8 from 10? from 13? 16? 19? 
11? 14? 17? 20? 12? 15? 18? 

76-85. How many are 9 from 11? 14? 17? 20? 12? 
15? 18? 13? 10? 19? 

Note. — Let ihe pupil be exercised on the preceding questions un- 
til he can answer with great promptness. 

^ 14. In which no figure of the subtrahend is larger than 
the corresponding figure of the minuend. 
From 796 subtract 375. 

Place the subtrahend under the minu- 
end, as in the example ; units imder units, 
Ac 

Commence at the units' column and sub- 
tract : 5 from 6 leaves 1 ; place the 1 un- 
derneath, and so proceed with each suc- 
ceeding column. 



I II 

n H P 

7 9 6 Minuend. 

8 7 6 Subtrahend 

4 2 1 Difference. 



• The symbol — is often read minu*^ a Lato word, meaniDg lese. 
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(86.) 


(87.) 


(88.) 


(89.) 


(90.) 


687 


7649 


69985 


879465 


987^54321 


486 


6438 


59831 


729355 


821350011 



Note. — Let the pupil prepare himself in his seat to perform the 
subtraction in the class. At the recitation, let one be required to 
subtract, as in Ex. 88. The scholar called upon will answer at once 
the results, without any intermediate words, thus : " four, five, oae," 
<&&, which figures the class will write in theur proper places. 

^ 15. In which figures of the subtrahend are larger than 
their corresponding figures of the minuend. 

From 8053 subtract 4967. 

We cannot subtract 7 from 3 ; therefore we add 10 to 
the 8, and say, 7 from 13 leaves 6. Having thus increased 
the minuend figure 3 by 10 units, we balance that excess 
by adding 1 ten to the 6 of the subtrahend, making 7 
tens. But the 7 cannot be subtracted from the 5 tens. Add, then, 
10 tens to the 6, making 15 tens, and then say, 7 from 15 leaves 8. 
Having added 10 tens to the 5 of the minuend, we restore the bal- 
ance by adding 1 hundred to the 9 of the subtrahend, making 10. 
But we cannot subtract 10 from 0. Then we add 10 hundred to the 
0, and say 10 from 10 leaves 0. Before subtracting the thousands, 
we must add 1 to the 4 thousands, to compensate for the 10 hun- 
dred added to the 0. We then say, 5 from 8 leaves 3.* 



8058 
4967 

3086 



* The foIlowiDg is another mode of performing this example : 
We cannot subtract the 7 from the 3. We there- 
fore take 1 ten fh>m the teas* flgore of the minuend, 
leaving that figure, 4 (which we place in brackets 
over the 5, marking out the 5), and counting the 1 
ten aa ten units, we add it to the 3 units, making 13 
units, which sum we place in brackets over the 3, 
and mark out the 3. We can now subtract the 
7 from the 13. We next 'seek to subtract the 6 
fh>m the 4, which we cannot do. We must then 
seek one fh>m the hundreds' place to be added to 
the 4. But there are no hundreds there. We then 
go to the thousands* place. Taking one flrom the ^ 
we have 7 lefL Place the 7 in brackets over the 8 
and mark out the 8. The 1 thousand we carry to 



§ i § S 

: [9] [14] : 

[7] [10] W [18] 

$ $ » 

4 9 6 7 

3 8 6 
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(91.) (92.) (93.) (94.) (95.) 

9034 8087 87315 64281 5987660 

7941 4759 19848 88796 4898562 



(96.) (97.) (98.) (99.) 

34678 789347 10345678937 9345678201. 
13787 120305 902134124 3279609167 



KoTB. — See note, § 14. Let the teacher, also, write exercises upon 
the blackboard, to be performed by the pupil, or by the class in oni- 
son. Let promptness, as well as accuracy, be aimed at While one 
pupil is calling out the results, another may be appointed to watch, 
and correct any error, while a third may write down the answers 
-with the corrections under them, <fec. 

From what has thus far been explained in subtraction, the 
pupil. will be able to under»tend the following 

I. Place the less number under the greater, so that units 
may stand under units, tens under tens, <fec. 

II. Commence at the right, and subtract each figure of the 
subtrahend from the corresponding figure of the minuend, 

file htindrods* place, where it counts 10 hundred ; place the 10 over the naught* 
and mark out the 0. Then take 1 hundred from the 10 in the brackets, leaying 9» 
which place in second brackets aboYe, and mark out the 10 *, then add the 1 hun- 
dred, counting it as 10 tens, to the 4, and you have 14 tens, which place within 
second brackets over the 4 and mark out the 4. 

Now we proceed with the subtraction : 6 from 14 leaves 8 ; 9 from 9 leaves 0; 
4 ftom 7 leaves 3. 

Xi will be noticed that the minuend appears in three diflbrent forms ; yet the sum 
is the same in alL Thus, in the minuend proper, the sum is 8 thousands, hun- 
dreds, 5 tens, 3 units ; in the minuend in the first brackets, the sum is 7 thousands, 
10 hundreds, 4 tens, 13 units ; in the second brackets, 7 thousands, hundreds, 14 . 
tensi, 13 units ; each form being equal to 8053. 

These explanations are intended to show the reasons of the process. The pupil 
should perform similar operations without writing down the steps. 
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If a figure of the mhtrdhend he greater than the correspond- 
ing figure of the minuend, add \(i to the minuend fi^gure be- 
fore subtracting, and then carry \ to the next figure of the 
subtrahend, 

PROOV OF SUBTRACTION. 

^ 16. If the work be correct, the difference added to the 
subtrahend will equal the minuend. 

Perform and prove the first 8 of the following 





EXAMPLES. 




(100.) 


(101.) 


(102.) 


(103.) 


7654321 


549876509 


7950042689 


8877666938 


0578906 


498763218 


6592719897 
(106.) 


1988329876 


(104.) 


(106.) 


(107.) 


8947629 


9768071^6 


8766421987 


4987670981 


98421 


7690234 


400000901 


768432108 



108. From seven millions, three hundred and sixty-five 
thousand, two hundred and thirty-nine, take three hundred 
and forty-two thousand and thirteen. 

109. From one million and eleven, subtract thirteen. 

110. From three himdred and sixty-five thousand, take 
three himdred and sixty-five. 

111. America was discovered h. 1492. How many years 
from that time till the year 1844. 

112. If a man receive 11345 dollars, and pay out of it 
9203 dollars, how much will h6 have remaining ? 

113. In 1842 the Onondaga Salt Springs yielded 2291903 
bushels of salt, and in 1826 they yielded 827505 bushels. 
How many more bushels were produced in 1842 than in 
1826? 
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114. In 1842 the United States shipped to England 
S05154 barrels of flour, to Scotland 3830 barrels. How- 
many more barrels were sent to England iixaa to Soot- 
land? 

115. Two men start together from the same place, and 
travel in the same direction ; one goes 63 miles each day, 
and the other goes 37 miles. How far apart will they be 
at the end of the first day ? 

116. George Washington was bom in the year 1732 ; he 
died in the year 1799. To what age did he hve ? 

117. At an election 12572 votes are taken, of which the 
succes^ul candidate received 7391. How many votes did 
the other candidate receive ? 

118. And what was the first one's majority? . 

119. The coinage of the United States mint for 1843 was 
in value 11967830 dollars, and in 1846 it was 6633965 dol- 
lars. How much greater in value was the coinage in 1848 
than in 1846? 

120. The total number of pieces coined in 1843 was 
114640582, and in 1844 it was 9051834. How many more 
pieces were coined in 1843 than in 1844. 

121. In the year 1846, the value of the gold coin pro- 
duced at the mint was 4034177 dollars ; the value of the sil- 
ver coin was 2558580 dollars; and the copper coin was 
41208 dollars. How much greater was the value of the 
gold than the silver, and how much greater than the copper ? 
Also, how much did the silver exceed the copper ? 

122. In 1835, the number of post-offices in the United 
States was 10770; extent of post-roads 112774 miles: in 
1845, the number of offices was 14183 ; and extent of roads 
143940 miles. How many offices were added during these 
10 years, and how many additional miles of road were 
added ? 

3 
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123. In 1840 the population of New York was 2428921, 
and in 1830 it was 1913006. What was the increase du- 
ring this 10 years ? 

QUESTIONS INVOLVING ADDIHON AND SUBTRACTION. 

124. A. lets B. have 60 bushels of wheat, worth 10 dol- 
lars, a fine horse worth 150 dollars, and 27 dollars* wort)i 
of butter. B. in turn gives A. his note for 110 dollars, and 
the rest in cash. What is the amount of cash ? 

126. A. borrows of B., at one time, 375 dollars; at a 
second time he borrows 95 dollars, and at a third time he 
borrows 413 dollars ; he has paid him 319 dollars. How 
much does he still owe him ? 

126. A person left a fortune of 10573 dollars to be di- 
vided between two sons and one daughter; the first son 
received 4309 dollars, the other son had 4987 dollars. 
How much did the daughter receive ? 

127. Two persons are 375 miles apart ; they travel to- 
wards each other ; at the end of one day, one has travelled 
93 miles and the other 57 miles. How far apart are they ? 

128; A farmer sold a span of horses for 150 dollars, a 
eow for 27 dollars, some cheese for 83 dollars, and 7 tons 
of hay for 56 dollars. He purchased 10 yards of broad- 
cloth worth 45 dollars, a cook-stove for 23 dollars, and a 
pleasure carriage for 80 dollars. How much money will 
he have left ? 

129. In the year 1840, the coinage of the United States 
mint was as follows : 1675302 dollars of gold, J726703 
dollars of silver, and 24627 dollars of copper ; in the year 
1841 the gold coin amounted to 1091597, the silver to 
1132750, and the copper to 15973. How much was the 
whole value for each year ? How much greater was the 
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whole coinage in 1840 than in 1841 ? In each year, how 
much greater was the value of the silver than that of the 
gold aud copper respectively ? 

130. A person dying, left 60000 dollars, to be divided 
among his widow, two sons, and two daughters, in the fol« 
lowing manner : To each son he gave 10600 dollars, to each 
daughter 9250 dollars, and the residue to the widow. What 
was the widow's portion ? 

131. In 1836 the number of volumes in the Royal Li- 
hrary of Paris was 700000, and the number of manuscripts 
80000. In the same year the Vienna Library consisted of 
300000 volumes and 16000 manuscripts. How many vol- 
umes and how many manuscripts in both Ubraries ? How 
many more volumes and how many more manuscripts in the 
Paris library than in the Vienna ? The total number of vol- 
umes exceed the total number of manuscripts by how many ? 

132. At a certain election the number of votes polled 
for two opposing candidates was 544 and 431 respectively. 
What was the total number of votes polled, and what was 
the majority of the succe^fid candidate ? 



CHAPTER V. 

MULTIPLICATION. 

§ 17. Multiplication is' the process of repeating one of 
two numbers as many times as there are units in the other. 

The number to be repeated is called the multiplicand. 

The number denoting how many times the multiplicand 
IS to be repeated is called the multiplier. 
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Both multiplicand and multiplier are called ^octord.* Th€ 
result obtained is called the product. 

The symbol for multipHcation is X . Thus dxf means 
3 times 7, or 3 multiplied by 7. 



MULTIPUCATION TABLE. 



8X 1=2 


4X 1=4 


6X 1=6 


8x 1= 8 


llX 1= 11 1 


8X2=4 


4X 2=8 


6X 2=12 


8x2=16 


JlX 2=22 


2X 3=6 


4x3=12 


6X 3=18 


8x 3=24 


llX 3=33 


2X 4=8 


4X 4=16 


6X 4=24 


8x 4=32 


11 X 4= 44 


8X 5=10 


4X 5=20 


6X 5=30 


8x5=40 


llX 5= 55 


2X 6=12 


4X6=24 


6X 6-36 


8x 6=48 


UX 6=66 


2X 7=14 


4X 7=28 


6X 7=42 


8x 7=56 


llX 7= 77 


2X 8=16 


4x 8—32 


6X 8=48 


8X 8=64 


llX 8= 88 


2X 9=18 


4X 9=36 


6X 9t=54 


8X 9=78 


llX 9=99 


2X10=30 


4X10=40 


6X10=60 


8X10=80 


11X10=110 


2X11=22 


4X11=44 


6X 11=66 


8X11= 88 


11X11=121 


2X12=24 


4X12=48 


6X12=72 


8X12=96 


11X12=132 
12X 1= 12 


3X 1=3 


5X 1= 5 


7X 1=7 


9X 1= 9 


3X 2=6 


5X 2=10 


7x 2=14 


9X 2= 18 


12X 2= 24 


3X3=9 


5X 3=15 


7xa=2i 


9X 3=27 


12X 3=36 


3X 4=12 


5X 4=20 


7X 4=28 


9X 4=36 


12X 4= 48 


3X 5=15 


5X 5=25 


7X 5=35 


9X 5=45 


12X 5=60 


3X 6=18 


5X 6=30 


7X 6=42 


9X 6=54 


r2X 6= 72 


3X 7=21 


5X 7=35 


7X 7=49 


9X 7=63 


12X 7= 84 


3X «=24 


5X 8=40 


7X 8=56 


9X 8= 72 


12X 8t=96 


3X 9=27 


5X 9=45 


7X 9=63 


9X 9=81 


12X 9=108 


3X10=30 


5X10=50 


7X10=70 


9X10=90 


12X10=120 


3X11=33 


5X11=55 


7X11=77 


9X11= 99 


12X11=132 


3X12=36 


5Xia=60 


7X12=84 


9X12=108 


12X12=144 



The product of a factor multiplied by itself is called a square, A 
fiictor, which, multiplied bj itself, produces a given number, is called 
the sqtMre root of that number. Thus 16 is the square of 4. because 
it is the product of 4 by itself; 4 is the square root of 16, because 4 
multiplied by itself produces 16. 

EXAMPLES. 

1-11. What is the square of 2 ? of 3 ? of 4 ? of 5 ? of 
6? of 7? of 8? of 9? of 10? of 11? of 12 ? 

12-22. What is the square root of 25 ? of 49 ? of 4 ? 



* From a Latin word, signifying to make ; beoaose moltipliod together Ih^ 
wtmke the prodocU 



f 18.] MULTIPUCATIOK. 29 

of 9 ? of 16 ? of 36 ? of 64 ? of 81 ? of 100 ? of 144 ? of 
121? 

23-37. Multiply 8 by the square root of 16; 9 by the 
square root of 4 ; 12 by the square root of 49 ; 8 by the 
squaie root of 64 ; 9 by the square root of 81. 

28-36. How many are 3 times 4 ? 3 times 6 ? 8 ? 10 ? 
12?3?9?7?5? 

37-47. How many are 4 times 2 ? 4?6?8?10?12? 
3?5?'7?9?11? 

48-58. Multiply by 5 the following numbers : 3 ; 6 ; 9 ; 
12; 2; 5; 8; 11; 4; 7; 10. 

59-69. Multiply by 6 the following numbers : 3 ; 6 ; 9 ; 
12; 2; 5; 8; 11; 4; 7; 10. 

70-80. Multiply by 7 the following numbers : 3 ; 6 ; 9 ; 
12; 2; 5; 8; 11; 4; 7; 10. 

81-135., Multiply the following numbers : 3 ; 6 ; 9 ; 12 ; 
2 ; 5 ; 8 ; 11 ; 4 ; 7 ; 10— first by 8 ; then by 9 ; then by 
10 ; then by 11 ; then by 12. 

136-142. What numbers must be written on the right 
of the sign = in the following expressions? 6X6= ; 
6X6= ; 9x2-4= ; (6-3)*X5= ; (8+2)x§= ; 
(44-9-2)xll= ; (124-4-ll+3)x7= . 

Note. — ^The pupil will remember that the multiplier and the mul- 
tiplicaDd may be interchaiiged without altering the product ; thua^ 

8X7=7X8=56. 

§ 18. When the multiplier consists of one figure. 



* When a parenthesis is made to embrace two or more terms, the whole is to be 
considered as one quantity. In the above expression, the 6 — 3, which is 3, is to 
be multiplied by 5 ; so in the expression (12 + 4 — 11 + 3) X 7, we first find th« 
value of 12+ 4 ~ 11 + 3, which is 8, and then multiply 8 by 7, and find 56. 

3* 
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Multiply 697 by 3. 

Place the multiplier under the unit 
figure of the multiplicand. First, 
multiplying the 1 units by the 3 units, 
we obtain 21 units, or two tens and 

1 unit. We write the 1 unit under 
the units* column, and reserve the 2 
tens for the tens' column. Wo next 
multiply the 9 tens by the 8 — the product is 21 tens ; adding the 

2 reserved, we have 29 tens, or 2 hundreds and 9 tens. Write the 9 
under the tens' columns, and reserve the 2 to carry to the hundreds 
Finally, we multiply the 6 hundreds by the 8, and find the product 
18 hundreds, to which, adding the 2 reserved, we have 20 hundreds; 
or 2 thousands and hundreds. Write the naught under the hun- 
dreds and the 2 in the thousands' place. Our product then is 2091 * 



2 9 



I 

7 Multiplicand* 

8 Multiplier. 

1 Product. 




(145.) 

6123'78 

4 



(146.) 

897654 

5 



(147.) 
1003456 
6 



(148.) 
205670678 

7 



(149.) 
6531023456 
8 



(150.) 
891030756078 
9 



(151.) 
6289376 

7 



Note. — ^Let the pupil prepare^ in his seat, to perform the preceding 
examples in his class. The recitation will consist in his answering 
the figures successively, as they are to be written in the product. 
Let the teacher dictate examples for the slate, and make free use of 
the blackboard until the operations can be performed very promptly 
and accurately. 



* Annexed is a different illustration of the principles 
involved in the above operation. Tlie product of the 7 
by the 3 is 21 units, or 3 tens and 1 unit ; the product of the 
9 tens by the 3 is 27 tens ; the product of the 6 hundreds 
by the 3 is 18 hundreds : which are written in their appro- 
priate columns and added together. The whole product 
is as before. 



687 Multiplicand. 
3 Multipliec 

21 Units. 
27 Tens. 
18 Hundreds. 

2091 Product. 
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162-160. Multiply 31486 by 2 ; 3 ; 4 ; 6 ; 6 ; 7 ; 8 ; 
9 ; and add the products. 

161-169. Multiply 8976201 by 9 ; 8 ; 7 ; 6 ; 5 ; 4 ; 3 ; 
2 ; an^ add the products, 

170-172. Multiply 652081 by 8, and by 3 ; then give 
the diflference of the products. 

173-180. What is the sum of the following products? 
8X7654; 9X872150; 8624x6 ; 9021763x9 ; 5765X3 ; 
1453217x7; 7x7123541. 

^19. When the multiplier consists of more than one 

figure. 

Multiply 367 by 84. 

Place the multiplier under the multipli- 
cand, units under units, and tens under tens. 

Multiplying first by the 4 units, we find 
1468 for the product We are next to 
multiply by the 8 tens. Now, it is obvi- 
ous that 1 unit, taken ten times, that is, 
multiplied by 1 ten,' must produce 10 units 
or 1 ten. So 7 units (as in the example), 
multiplied by 8 tens, must produce 56 tens, or 5 himdreds and 6 
tens. Therefore, set the first figure, 6, of this second product under 
the tens' column, and reserve the 5 to carry to the hundreds. Tho 
next step is the multiplication of tens by tens, which must produce 
hundreds, since 1 ten, taken 1 ten times, is equal to 1 hundred. 
Therefore 8 tens times 6 tens are 48 hundreds ; to which add the 5 
hundreds reserved, and we obtain 53 hundreds ; equal to 5 thou- 
sands and 3 hundreds. Place the 8 under the hundreds* cofumn, and 
carry the 5 to the next column, and so proceed throughout. The 
sum of those partial products will give the total product, 30828. 

Note. — If the multiplier consists of three figures, its left-hand or 
hundreds* figure, multiplied into the units of the multiplicand, will 
give hundreds for the first figure of the product, wliich must of 
course be set down under the hundreds' column ; hundreds and tens, 



86*7 Multiplicand. 
84 Multiplier. 

1468 
2936 

30828 Product 
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multiplied together, will give tbousands ; liundrecU and hundreda» 
multiplied together, -will give ten thousands, &c 

If the multipUer consists of four figures, its left-hand or thousands 
figure multiplied into units, will give thousands for the first figure of 
the product, which must be set down under the thousands' column. 
Thousands multiplied into tens, gives tens of thousands ; into hun 
dreds, gives hundreds of thousands ; and so on. 

It would be necessary to annex ciphers to the figures in these sev- 
eral products, to show their true places, if these places were not de- 
termined by the position of the figures with relation to oUier figures, 
whose places are known. 



607 
697 
697 



§ 20. Take again the first example. Viz. the 
multiplication of 697 by 3. Since 697 is to be 
repeated 3 times, this may be done by writing 
the 697 three times, and then performing the ad- 2091 
dition as in the example. 

All questions in multiplication may be performed by ad- 
dition. Hence, multiplication is sometimes defined as being 
a concise way of performing several additions, 

§ 21. The pupil will now be able to apply understand- 
ingly the following 

RULE. 

A 

I. Place the multiplier under the muUiplicand, units un- 
der units, &c. 

II. If ike multiplier consists of one figure, multiply by it 
each figure of the multiplicand successively. Place under- 
neath, the right-hand figure of each product, and carry the 
left-hand figure or figures to the succeeding product. 

III. Jf the multiplier consists of more than one figure, 
multiply by each figure successively. Place the right-hand 
figure of each partial product under the figure by which 
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f<m multiple/. The sum of these partial products will be 
the total product sought, 

PROOF OF MULTIPLICATION. 

§ 22. Interchange multiplicand and multiplier, and see if 
the same result "be obtamed. 

Or, carefully repeat the multiplication. 



(181.) 
36984176 
39 


(182.) 
809653217 
68 


■JTXiJliD. 

(183.) 
97654321 
97 


(184,) 
87509313349 
45 


(185.) 
80265947 
356 


(186.) 
79829054 
289 


(187.) 
820008999 
794 


(188.) 
1357902684 
936 



Note. — See note under § 18. 

189-195. Multiply 123456789 by 4287 ; by 98321 ; by 
65943 ; by 876542 ; by 7689769 ; by 987654321 ; and 
add their products. 

196. What is the difference of 20946781x87634 and 
698421765X30896? 

197-198. Write the proper number on the right of the 
sign = : (9426176-4319832) X 3426= 
69428 X 876 — 98140 X 34= 

199-200. Multiply 69821 by the square of 22 ; by the 
square root of 144. 

§ 23. We know from what has been said (§ 6), that the 
annexing of a naught to a number is the same as multiply- 
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ing that number by 10 ; that the annexing of two naughts 
b the same as multiplying by 100, &c. Hence, 

When the multiplier or multiplicand, or both, haye one 
or more naughts at the right. 

Multiply by tlie significant figures, as by § 21, and to the 
product annex as many naughts as there are at the right 
of both multiplier and multiplicand, 

EXAMPLES. 

201-204. Multiply 76429 by 10 ; by 100 ; by 1000 ; 
by 10000. 

205-208. Multiply 98740 by 20 ; by 200 ; by 2000 ; 
by 20000. 

209-212. Multiply 654200 by 30 ; by 300; by 3000; 
by 80000. 

213-216. Multiply 800032000 by 40; by 400; by 4000; 
by 40000. 

217, 218. Multiply 307210000 by 3780000; by 
93600700. 

§ 24. When the multiplier is a composite number. 

A composite number is one which may be produced by 
multiplying two or more numbers together. Thus, 85 is a 
composite number, since it may be produced by multiply- 
ing together 5 and 7. The 5 and 7 are called the compo- 
nent parts or factors of 35. 

Multiply 48 by 35. If we multiply 48 by 5, one of the 
factors of 35, we obtain 240 for a^ product. ,This product 
multiplied by 7, the other factor of 35, will give 1680 ; that 
is, 1680 is 7 tunes 6 times 48, or 35 times 48. Hence this 

RULE. 

Multiply the given numher by one of the factors of the 
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tMUtipUer, and the prodttct ihtis obtained by another Juctor, 
and so on. The last prodtwt toill be the one sought. 

EXAMPLES. 

219. Multiply 365 by 28. The factors of 28 are 4 and 
7, or 2 and 2 and 7. 

220-224. Multiply 374 by 24 ; by 18 ; by 36 ; by 63 ; 
by 108. 

225-230. Multiply 987623 by 84 ; by 35 ; by 81 ; by 
77 ; by 64 ; by 40. 

231-237. Multiply 829 by 144 ; by 21 ; by 99 ; by 30 ; 
by 15 ; by 24 ; by 12. 



MISCELLANEOUS EXAMPLES ! INVOLVING ADDITION, SUBTRAC- 
TION, AND MULTIPLICATION. 

238. Suppose I buy 15 loads of bricks, each load con- 
taining 1250 bricks : how many bricks have I ? 

239. In an orchard there are 107 apple-trees, each pro- 
ducing 19, bushels of apples. How many bushels does the 
whole orchard yield ? 

240. If a person travel 17 days at the rate of 37 miles 
each day, how many miles will he travel in all ? 

241. If a person buy 175 barrels of salt, each weighing 
304 pounds, how many pounds in all will he have ? 

242. Suppose I purchase the following bill of merchandise : 

3 Fii'kins of butter, at 15 dollars each. 
7 Hogsheads of molasses, at 23 dollars each. 
12 Bags of coffee, at 11 dollars each. 
5 Boxes of raisins, at 2 dollars each. 
3 Boxes of lemons, at 5 dollars each. 

How many dollars must I give for the whole ? 
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243. How many debars will the foUowing bill of goods 
amount to ? 

62 Yards of black broadcloth, at 4 dollars per yard. 
40 Yards of Brussels carpeting, at 2 dollars per yard 

2 Sofas, at 56 dollars each. 

9 Mahogany chairs, at 5 dollars each. 

6 French bedsteads, at 1 dollars each. 

244. If the railroad extending between Albany and Buf- 
falo, a distance of 326 miles, cost 25649 dollars per mile, 
what was the entire cost ? 

245. How many bushels of potatoes may be produced 
from 13 acres of land, if each acre produces 212 bushels ? 

246. How much must be paid for constructing 18 miles 
of plank-road, at 4211 dollars per mile? 

247. How much will 543 cords of wood cost, at 5 dollars 
per cord ? 

248. In one year there are 8*766 hours. How many hours 
in 1848 years? 

249. In one cubic foot there are 1728 cubic inches. How 
many cubic inches in 17 cords of wood, each cord containing 
128 cubic feet ? 

250. What will 13 square miles of land cost, at 17 dol- 
lars per acre, there being 640 acres in one mile ? 

251. How many miles willla steam locomotive pass in 7 
da3rs of 24 hours each, if it move at the rate of 45 mOes each 
hour? 

252. If the earth move in its orbit 68000 miles per hour, 
how far will it move in 365 days of 24 hours each ? 

253. If one mile of railroad require 116 tons of iron, worth 
53 dollars per ton, what will be the cost of sufficient iron to 
construct a road of 78 miles in length ? 

254. In an orchard of 105 apple-trees the average pro« 
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duce of each tree is 7 barrels of fruit, worth 3 dollars per 
barrel. What was the income of the orchard ? 

255. A ship, after sailing 23 hours with the velocity of 
8 miles per hour, encounters a storm, by which she is driven 
directly back during 5 hours, with a velocity of 15 miles per 
hour. At the end of the 28 Sours, how far is the ship from 
the place of departure ? 

256. A man owing 1213 dollars, gives in payment 3 
horses, valued at 150 dpllars each, 15 cows, at 27 ddlars 
each, and 143 dollars in cash. How much remains unpaid ? 

257. A person purchased a farm of 126 acres, at 36 dol- 
lars per acre : at one time he sold 57 acres, for 43 ddlars 
per acre ; at another time he sold 37 acres, for 51 dollars 
per acre. How many acres has he left, and at what cost ? 

258. A person having a journey of 600 miles to perform, 
travels 47 miles daily for 5 days ; during the next 4 days 
he travels 54 miles each day. How many more miles must 
he go to complete his journey ? 

259. If I give 3 horses, each worth 150 dollars, and 13 
cows, each worth 29 dollars, for 50 acres of land, valued at 
16 dollars per acre, do I gain or lose, and how much ? 

260. In one year there are 31557600 seconds. How, 
much does one trilUon exceed the number of seconds in 
1850 years? 

261. A person bought two farms : one of 87 acres, at 
54 dollars per acre, the other of 101 acres, at 37 dollars per 
acre : he paid 8140 dollars. How much is still due ? 

262. How many cubic inches in a hogshead of wine of 
63 gallons, there being 231 cubic inches in one gallon? 

4 
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CHAPTER VI. 

DIVISION. 

§ 25. Division is the process of finding how many times 
one number is contained in another. 

The number to be divided is called the dividend. 
The number by which we divide is called the divisor. 
The number of times which the dividend contains the di- 
visor is called the quotient 

The number which is left over after the division is per- 
formed, is called the remainder. 

The symbol for division is -r-. Thus 8-r-2, means 8 di- 
vided by 2. Division is also often represented by placing 
the divisor under the dividend with a line between them ; 

o 

thus — denotes that 8 is to be divided by 2. 

Note, — This symbol is often employed to express an accurate quo- 
tient where there is a remainder after division. Thus 13 -^ 3 =4J ; 
which means that the quotient of 13 divided by 3 is 4 ; to which the 
remainder 1, divided by 8, or a third part of 1, is to be added. 

1-12. How many times is 2 contained in 2 ? in 6 ? in 8? 
in 12? in 4? in 10? in 14? in 18? in 16? in 20? in 24? 
in 22? 

13-24. How many times is 3 contained in 3? in 9? in 
15 ? in 21 ? in 27 ? in 33 ? in 36 ? in 6 ? in 12 ? in 18 ? 
in 24 ? in 30 ? 

25-34. How many times is 4 contained in 8? inl6? 24? 
32? 40? 48? 12? 20? 28? 36? 

35-45. How many times is 5 contained in 10 ? 20 ? 30 ? 
40? 50? 60? 15? 25? 35? 45? 56? 



§ 26.] DiviBiON. 89 

46-54. How many times is 6 contained in 12 ? 24 ? 86 ? 
48? 60? 18? 30? 42? 54? 

55-66. How many times is 7 contamed in 14 ? 28 ? 42 ? 
56? 70? 84? 21? 35? 49? 63? 77? 

66-76. How many times is 8 contained in 16 ? 32 ? 48 ? 
64? 80? 96? 24? 40? 56? 72? 88? 

77-87. How many times is 9 contained in 18 ? 36 ? 54 ? 
72? 27? 45? 63? 81? 99? 90? 108? 

88-100. How many times is 10 contained in 20 ? 40 ? 60 ? 
90? 80? 70? 30? 50? 100? 130? 120? 110? 140? 

101-109. How many times is 1 1 contained in 22 ? in 44 ? 
in 66? in 33? in 77? in 110? in 88? in 121? in 132? 

110-120. How many times is 12 contained in 24? 48? 
60? 96? 84? 144? 120? 132? 36? 72? 108? 

121-129. What is the quotient of 108 ^ 12? 36-^-9? 

77-11? 63-r9? lOO-f-5? |i? ^? ^? — ? 

12 7 9 3 

130-134. What numbers are to be written on the right 

of the symbol = in the following expressions?* (5+7)-i-4 

= ? (6 + 8-2)-T-3= ? (12 + 12-6)X2^9= ? 

(8-4+7)x4-^ll= ? [(9-3)x6+4]^10= ? 

§ 26. When the divisor consists of one figure. 

Let us divide 973 by 7. 

Arrange the numbers as in the example. 
First, see how many times the 7 is contained 
in the 9 hmidreds: we find it contained 1 
time, and 2 hundreds remainder. Write the 
1 underneath. To the next figure, 7, which is 139 Quotient, 

tens, add the 2 hundreds, or 20 tens, remain- 
der. We then have 27 tens, the same result as if we had prefixed 
the 2 to the 7. Next, we see how many times 7 is contained in 27 

* Bee note at the bottom of page 20. 
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which Jb 8 times, and 6 tens remainder ; we place the 8 for the next 
figure of the quotient, and conceive the 6 to be prefixed to the next 
figure of the dividend, making 68, which is the same as adding 6 
tens or 60 units to the 8 units. Finally, we find 7 is contained in 63 
9 timers. 

We find, then, 7 to be contained in -078, 18V times. Hence *l re- 
peated 189 times, or, what is the same thing, 189 repeated 7 times 
must equal 978. 

Note. — ^The above example might have been perf(»rmed another 
way. We know that 7 is contained in 978 at least once. Subtract- 
ing 7 from 973, we have 966 for a remainder. 7 must be contained 
in 966 at least once. Subtractmg 7 from 966 we have 959 for a re- 
mainder. We might go on thus until we had performed 189 sub- 
tractions, which would exhaust the number, 973. Hence 7 would 
be contained in 978, 139 times. J)ivinon nwy therefore he called a 
eoneite way of performing several sttbtraetions, 

EXAMPLES. 

(136.) (136.) (137.) (138.) 
8)36903 4)6728910 6)8931069 6)31894372 



(139.) 
1 ) 897654321 



(140.) 
8)921076866 



(141.) 
9 ) 234567890 



(142.) 
9)76421068 



(143.) 
8)765324816 



(144.) 
7 ) 890123466 



(146.) 
6 ) 7890123456 



(146.)' 
6)6789012345 



Note. — Lot the pupil practice on the preceding and similar exam- 
ples, performing the operation aloud in the class, by naming at once 
the successive quotients which go to make the entire quotient 
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147-164. Divide 347891 by 2; by 3; 4; 6; 6; 7 
8; 9. 

155-162. Divide 76541307 by2;3;4;6;6;7 
8; 9. 

163-170. Divide 897643 by 2; 3; 4; 5; 6; 7; 8; 9 

171-178. Give the quotients of 7653908 -i- 2; -i-3; -j-4 
-r5; ^6; -4-7; ^8; -f-9. 

179-183. Divide the following numbers by 6: 543218 
39876541 ; 79654870002 ; 46895318 ; 9998887. 

184-213. Divide the preceding numbers by 3 ; by 4 ; 7 
8; 9; 5. 

The foregoing method is called Short Division. The 
pupil will now understand the following 

RULE. 

I. Plcxe the divisor at the left of the dividend, keeping 
them serrate hy a curved line, and draw a straight line 
underneath the dividend, 

' II. Seek how many times the divisor is contained in the 
left-hand figure or figures of the dividend, and phce the 
result directly beneath, for the first figure of the quotient, 

III. If there is no remainder, divide the next figure of the 
dividend for the next figure of the quotient. But when there 
is a remainder, conceive it to be prefixed to the next succeed' 
if^g fig'^'re of the dividend before making the next division. 
If a figure of the dividend, which is required to be divided, 
is less than the divisor, write in the quotient, and con- 
sider that figure cw a remainder. 

Note. — The final remainder, if there he one, may he placed over 
the divisor with a line between them, and annexed to the quotient. 
(§ 25, note.) This will denote that the remainder is still to be di- 
vided by the divisor. 

4* 
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§ 2Y. When the divisor consists of more than one figure, 
or Long Division. 

Divide 4703698 by 354. 

It requires 8 figures, 470, of the 
dividend, to contain the divisor. 
This is contained once in 470 ; we 
place the 1 at the right of the divi- 
dend for the first figure of the 
quotient Multiplying the divisor 
hy this quotient figure, and sub- 
tracting the product from 470, we 
have 116 for a remainder, to which 
we annex the next figure, 8, of the 
dividend, thus forming the number 
1168. We now seek how many 
times the divisor is contained in 
1163, which is 3 times. We place 
the 8 for a second figure of the quotient. Multiplying the divisor by 
this second figure, and subtracting the product from 1168, we find 
101 for a second remainder ; to which annexing 5, the next figure of 
the dividend, we have 1015. Thus we proceed till all the figures of 
the dividend have been brought down. 

From the above work we readily deduce the following 



Quotient. 

864 ) 4708698 ( 18287 

864 1st product. 

1168 Thousands. 
1062 2dp'oduct 

1016 Hundreds. 
708 8d products 

8079 Tens. 

2882 4th product 

2478 Units. 

2478 6th product 



RULE. 

I. PlcLce the divisor at the left of the dividend^ keeping 
them separate hy a curved line, 

II. Seek how many tim£s the divisor is contained in the 
fewest figures of the dividend that will contain it ; set the 
figure expressing the number of times at the right of the 
dividend for the first figure of the quotient, keeping dividend 
and quotient separate by means of a curved line. 

III. Multiply the divisor by this quotient figure, and sub' 
tract the product from those figures of the dividend iLsed, 
and to the remainder annex the next figure of the dividend ; 
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then find how many times the divisor is contained in this new 
number, and write the result in the quotient, 

IV. Continue the operation, as before, until all the figures 
of the dividend have been brought down. 

Note 1. — Having brought down a new figure, if the number thus 
formed be less than the divisor, it will contain it times ; we there- 
fore write in the quotient, and bring down another figure. 

Note 2. — If in multiplying the divisor by any quotient figure we 
obtain a product which exceeds the number we sought to divide, we 
must make the quotient figure smaller. 

Note 3. — K a remainder should be found larger than the divisor, 
the quotient figiu*e must be taken larger. 

PROOF. 

§ 28. The dividend, when tbere is no remainder, is a com- 
posite number, of which the divisor and quotient are fac- 
tors. The final remainder, if any, is evidently part of the 
dividend. Consequently, if the work be right, the product 
of the divisor and quotient, with the remainder, if any, add- 
ed, will equal the dividend. Or, we may prove or test the 
work as we proceed, by adding together the successive 
products and the remainder, if any. If the work is right, 
this sum will equal the partial or entire dividend, as the 
case may be. Thus, in the previous example, 354, the first 
product, and 1062, the second product, with the remainder, 
101, when added together, the sum is equal to 4703, the 
partial dividend, &c. 

EXAMPLES. 

214-218. Divide 826190 by 24; 48; 96; 112; 144; 
and annex the remainders, if any, to the quotients, according 
to § 26 ; " Note," imder the rule. 

219-224. Divide 9281746 by 27 ; 44 ; 98 ; 76 ; 236 ; 
294 ; and annex, he. 
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225-236. Dividend 829766149. Divisors 486; 928; 
714; 386; 403; 907; 6172; 8316; 5793; 2405 ; 3006. 
Give the exact quotients. 

236-243. Divide 7200651897 by 2498; 76389; 32174; 
98263 ; 45208 ; 301987 ; 5678»1 ; 890123. 

244-250. Divide 8976014236 by 298701 ; 4853684 ; 
9130821; 1280319; 7600994; 3268753; 91465923. 

251-257. Divide 123456789 by 789; 5763447 by 
678509 ; 1521808704 by 6503456 ; 243166625648 by 
3471032; 166168212890625 by 12890626 ; 11963109376 
by 109376 ; 24892456 by 36546. 

§ 29. When the divisor ends with one or more naughts. 
We have seen (§ 6) that a number is multiplied by 10, by 
annexing a naught ; by 100, by annexing two naughts, <fec. 
Conversely, a number is divided by 10, by cutting off one 
naught from the right ; by 100, by cutting off two naughts 
from the right,. &c. 

So if, instead of naughts, significant figures are cut off 
from the right of a number, the number is still divided by 
10, 100, &c., while the figures cut off, are remainders after 
the division. 

Let us divide 2475 by 20. 

HaTiDg cut off the 6 from the right 2|0 ) 247|6 
of the dividend, and the from the 
right of the divisor, which is, in ef- 
fect, dividing hoth dividend and di- 
visor by 10, we divide 247 by 2. We obtam 123 for a quotient and 1 
for a remainder. This remainder is 1 ten, since it is a part of the 7 
of the dividend which occupies the tens' phice ; annexing the 5 units 
which was cut off to the 1 ten which remained, we have 1 ten and 5 
unitb, or 16 for the true remainder. 

NuTE.— rThis case may be comprised under that wherein the divi- 
sor is a composite number. (See forward, § 29.) Thus, taking the 



123 15 remainder. 
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preceding example, the divisor 20 = 2 X 10. Dividiiig 2476 first by 
10, which division is effected bj cutting off the right-hand ifigure, 5, 
we have 247 for the first quotient, and 5 for the first remainder. 
Next, dividing 247 bj 2, we find 123 for the quotient sought, and 1 
ibr the second remainder. 

l^ow, hj the rule und^ the case referred to^ we find the true re- 
mainder to be 1 X 10 + 5 = 16. 

Hence the following 

RULE. 

Out off from the right of the dividend cts many ftgures as 
there are naughts at the right of the divisor ; divide what 
remains hy the divisor toithout the naughts at its right. To 
the fijud remainder annex the figures cut off from the divi- 
dend, for the true remainder, 

SXAMPLBS. 

258-263. Divide by 20 the following numbers : 17284 , 
365920; 9873542; 345678901 ; 135794680; 379653219, 

264-271. Divide 69543218937 by 240 ; by 300; by 
480 ; by 700 ; by 690 ; by 4000 ; by 80000 ; by 900000. 

27^-273. Divide 7123545 by 421000; 1212121212 by 
42000. 

274-275. Divide 123456789 by 12300 ; Y296148731 
2498000. 

276-279. Divide 87369841 by 3000; 970000; 8103030; 
6090300. 

280-285. Divide 943821900 by the following numbers: 
78910 ; 36800 ; 42700 ; 9865200 ; 437001000 ; 9843020. 

286-289. Divide 376549281 by 370x480; by 630 X 
80-10; by 82x500-100; by 8700x300 -f- 1000. 

When a divisor is a composite number, it may sometimes 
be convenient to divide by its factors. 
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8) 944 



6 ) 314 2, 1st rem. 

7 ) 62 4, 2d rem. 

8 6, 8d rem. 



Thus, if we wish to divide 944 by 106, we 
may resolve the 105 into its factors, 3 X 5 X '7, 
and divide as in the example. The only dif- 
ficulty lies in obtaining the true remainder ; 
that is, the remainder which would have re- 
sulted from dividing by 105 at once. 

Since each unit of the 62 is 5 times as great as each unit of 814» it 
follows, that each unit of the 3d remainder, 6, which is a part of 62, 
is also 5 times as great as each unit of 814. Hence the remainder 6 
is the same as 5 times 6, or 30 units of the same kind as those of 814 ; 
but the 2d remainder, 4, being a part of 814, and of the same order, 
should be added to 30, making 84^ for the true remainder arising 
horn dividing 814 by 85 or 5X7. Again, since each unit of 814 ia 3 
times as great as each unit of 944, it follows, that each unit of the 
84 is also 8 times as gr^t as each imit of 944. Hence the remain- 
der 84 is the same as 8 times 34 = 102 units of the same kind as 
944 ; but the first remainder, 2, being a part of 944, is of the same 
order ; so that 102 -4- 2 = 104, is the true remainder required. 

The operation may be arranged thus : (6X5-|-4) X 8+2=104. 

Hence the following 

RULE. 

Divide the given mm by one of the factors of the divisor, 
and the quotient thus obtained by another foictor, and so on. 
The last quotient will be the quotient required. 

Multiply the last remainder by the divisor preceding the . 
last, and add in the precedina remainder ; multiply this sum 
by the next preceding divisor, and add in the next preceding 
remuinder ; and so an, 

EXAMPLES. 

290-295. Divide 821Y by 35=5x7; 33678 by 16= 
6X3; 9591 by 72=9x4x2; 10859 by 49=7x7; 
926541 by 81=9x9; 987654 by 63=7x3x3. Give 
the true remainders of the preceding. 
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QUESTIONS INVOLVING THE FOUR GROUND-RULES. 

296. A person owes to one man 3 7 6 dollars, to another 
he owes 708 dollars, to a third man he owes 911 dollars. 
How much does he owe to the three men ? 

297. A farmer has sheep m five fields : in the first, he 
has 911; in the second, 249; in the third, 413; in the 
fourth, IQOO ; and in the fifth, he has 197. How many 
sheep has he in the five fields ? 

298. A pers<m owes to one man 302 dollars, to another 
man he owes 707 dollars, and has owing to him 2000 dol- 
lars. How much will remain after paying his dehts ? 

299. A farmer receives for his wheat* 103 dollars, for his 
com 60 dollars, for his hutter 511 dollars, for his cheese 
1212 dollars, for his pork 601 dollars. He pays towards 
a new farm 1000 dollars, for a new wagon 50 dollars, for 
hired help on his farm 290 dollars, for repairing house 173 
dollars. How much money has he remaining ? 

300. A person wills 1200 dollars to his wife, 300 dollars 
for charitahle purposes, and what remains is to be equally 
divided among 6 children. Allowing his property to amount 
to 8562 dollars, how much would each child have ? 

301. A man gave 13558 dollars for a farm : he then sold 
73 acres, at 75 dollars per acre ; the remainder stood him 
in at 59 dollars per acre. How many acres <Md he pur- 
chase? 

302. FoTur boys divide 336 apples as follows : the first 
takes- one-sixth of the whole ; the second takes one-fourth 
of what was left ; the third takes one-half of what was then 
left ; the fourth has the remainder. What number of apples 
did each boy have ? 

303. Three men are to share equally in the sum of 1236 
dollars. How many dollars will each have ? 
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304. Divide 1245 acres of land equally between five 
brothers. 

305. It is about 95000000 miles from here to the sun. 
Now, admitting that it requires 8 minutes for light to *pa^ 
from the sun to the earth, how many miles does it pass in 
one mmute ? 

306. Allowing 22 bricks to be sufficient to make one cu- 
bic foot of masonry, how many cubic feet are there in a 
work which requires 100000 bricks? 

307. The circumference of the earth is about 25000 miles. 
How long would it require for a person to travel around it, 
if he could pass uninterruptedly at the rate . of 200 miles 
per day? 

308. In 1845 the extent of post-roads in the United 
States was 143940 miles, and the amount paid for the trans- 
portation of the mail during the same year was 2905504 
dollars. How much was the average expense per mile ? 

309. The distance of Uranus from the sun is about 
1860624000 miles. How many hours would it require to 
pass this distance at 18 miles per hour ? Also, how many 
days, and how many years, counting 24 hours to the day, 
and 365 days to the year ? 

310. How many barrels of apples, at 3 dollars per bar- 
rel, can I buy for 2568 dollars ? And if one tree produce 
8 barrels, how many trees will yield the required amount ? 

311. An estate of 8100 dollars was divided among nine 
children in the following way : the first had 100 dollars and 
one-tenth of the remainder ; after this the second had 200 
dollars and one-tenth of the residue ; again, the third had 
300 dollars and one-tenth of the remainder, and so on : each 
succeeding child had 100 dollars more than the one imme- 
diately preceding, and' then one-tenth of what still remained. 
What was the share of each ? 
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312. A. and B. each owe 0. : A. owes 1472 dollars, 
which is less than what B. owes him, and yet the difference 
hetween A.'s and B.'s debts is 719 dollars. How much 
does B. owe C. ? 

did. Admitting the earth to move 68000 miles per hour, 
how far will it move in one day ; and how far in a year of 
365 days? 

314. If the President of the United States expends daily 
60 dollars, how much will he be able to save at the end of 
the 365, out of his salary of 25000 dollars ? 

315. An army, consisting of 4525 men, have 103075 
loaves of bread. At the end of 21 days, 500 men are killed 
in a battle. Now, if each man m each day eat one loaf of 
bread, how many days after the battle will the bread sus- 
tain the army ? 

316. Two locomotives start from the same place, and 
move in the same direction ; the first goes 25 miles each 
hour, the second only 15 miles. After the first has passed 
a distance of 100 miles, it commences a backward motion, 
maintaining the same velocity until it meets the second loco- 
motive. How many hours after starting will they meet ? 
And at what distance will they meet from the starting- 
pomt? 

317. One hundred miles of railroad track are to be laid 
wit)i heavy rail, requiring 116 tons to the mile. After re- 
ceiving iron, at 52 dollars per ton, to lay 58 miles, the price 
per ton was increased so as to make the whole cost of the 
^tire road 612944 dollars. What was the latter price per 
ton of the iron ? 

318. A person bought two farms, one of 97 acres, at 61 
dollars per acre, and the other of 111 acres, at 47 dollars 
per acre. He pidd 9539 dollars cash, and for the balance 
he gave 5 horses. What were the horses valued at ? 
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319. A person having a salary of 1*700 dollars saves 9*70 
dollars at the end of the year. How much on an average 
were his daily expenses, if we count 365 days to the year ? 

320. A man travelled 832 miles in 20 days : during the 
fi»t 9 days he went 37 miles daily ; during the next 5 days, 
be went 41 miles daily. How many miles each day did he 
travel during the last 6 days ? 



CHAPTER VII. 
GENERAL PROBLEMS AND PRINCIPLES. 

PROBLEMS FOUNDED UPON THE FOREGOING RULES. 

§ 30. a. The sum of two numbers, and one of those num- 
bers being given, to find the other nimiber : Subtract the 
given number from the sum. 

Note. — Let the pupU iUostrate by an example this and each ra!b- 
oeeding problem. 

J. The difference between two numbers and the lai^r 
number bemg given, to find the smaller number : Suhtreu^t 
the difference from the larger number, 

c. The difference between two numbers and the smaller 
number being given, to find the larger : Add the smaller 
number and the difference together, 

d. The sum and the difference of two numbers being 
^ven, to find the two numbers : The difference added to 
the sum will give tioice the larger number. 

Note. — Let tbe pupil illustrate and explain ; and show how the 
smaller nimibejc ii^y he found. 

e. The product of <;wo numbers, and one of those num- 
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bers being given, to find the other number : Divide the 
product by the given number, 

/. The dividend and quotient being given, to find the di- 
visor : Divide the dividend by the quotient, ' 

g. The quotient and divisor being given, to find th^ divi- 
defnd : Multiply the quotient and divisor together. 

Note. — Let the pupil be required to illustrate each of the above 
problems. 

EXAMPLB8. 

1. The sum of two numbers is one hundred and forty- 
seven millions, two hundred and eight thousand, eight hun- 
dred and sixty-six ; one of the numbers is twenty-three 
millions, seven hundred and eighty-five thousand, four hun« 
dred and thirty- two. What is the other number ? 

2. A gentleman dying bequeathed 387984 dollars to his 
two children : one obtained 44836 dollars. What was the 
share of the other ? 

3. The diflFerence between two numbers is 10144; the 
minuend is 699*75.- What is the subtrahend? '^ 

4. The difference between two numbers is 150110 ; the 
subtrahend is 729355. What is the minuend ? 

6. The sum of two numbers is 1809004332 ; their differ- 
ence is 166304310. What are the two numbers ? 

6. A product is 539902 ; one of its factors is 23. What 
is the other factor ? 

7. Divide the sum of the following numbers by 147 : 
81969217, 182681240,456703100. 

8. A person was desirous of knowing the amount of 
money bequeathed to each of two children. He ascertained 
that together they had received 48465 dollars ; and that 
one had received 20891 dollars more than the other. How 
much did each receive ? 
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9. The product of two numbers is 374671924092 ; one 
of the numbers is 302014. What is the other number ? 

10. A dividend is 4703598 ; the quotient is 13287. 
What is the divisor ? 

11. A divisor is 6503456; the quotient is 234. Wliat 
is the dividend ? 

12. At a certain election the whole number of votes re- 
ceived by two opposing candidates was 8737 ; the success- 
ful candidate's majority was 375. How many votes did 
each receive ? 

13. If the distance between two planets is 239000900 
miles when they are on opposite sides of the sun, and 
49000000 miles when on the same side of the sun, how 
far is each from the sun, if we suppose their orbits perfectly 
circular ? 

14. In an orchard of 1813 trees, there are 37 rows. How 
many trees in each row ? 

15. A certain nimiber of dollars is divided among 366 
persons, each person receiving 97 dollars. How many dol- 
lars was divided ? 

16. The construction of 13 miles of plank road cost 74334 
dollars. How much, was that per mile ? 

17. In a field of maize there are 243 rows of 187 bills in 
each row. How many hills in all ? 

18. I have two casks of wine, which together contain 67 
gallons, and one contains 17 gallons more than th© ottier. 
How many gallons does each contain ? 

19. Two persons starting from the same pjace find that 
when they travel in opposite directions they are at the «id 
of one hour 18 miles apart, but when they travel in the 
same direction they are at the end of one hour only 4 iidlea 
apart. How far does each go in one hour ? 

20. After taking 371 dollars from a certain sum of money. 
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I find 275 dollars remaining. How many dollars were 
there at first ? 

21. Two brothers being asked their ages, the elder said 
he was 59 years old, and that his brother was just 15 years 
younger. What was the age of the younger ? 

22. If I give 785 dollars for 157 barrels of apples, how 
much do I pay per barrel ? 

23. How many barrels of apples can I buy for 785 dol- 
lars, at 5 dollars per barrel ? 

24. In one cubic foot there are 1728 cubic inches. How 
many cubic feet are there in 174528 cubic inches ? 

25. In 101 cubic feet there are 174528 cubic inches. 
How many cubic inches in one foot ? 



PRINCIPLES EVOLVED FROM DIVISION. 

§ 31. We are now prepared to understand certain im- 
portant relations which divisor, dividend, and quotient bear 
to each other. 

The product of the divisor and quotient is always equal 
to the dividend. Hence, 

a. The divisor and the quotient may be interchanged ; 
that is, if the dividend be divided by the quotient, the result 
will be the divisor ; thus, 4)36(9 quot., 9)36(4 quot. 

6. If the divisor remain the same, multiplying the divi- 
dend by a given number has the effect to multiply the quo- 
tient by the same number ; thus, 36, the sanie dividend as 
above, multiplied by 2 and divided by the same divisor, 4, 
will give 18 for a quotient, or 2 times the quotient above. 

c. If the dividend remain the same, multiplying the divi- 
sor by any number has the effect to divide the quotient by 
the same number. Thus, retaining the dividend, 36, if we 

5* 
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multiply its divisor by 3, 3x4=12, the quotient is 3, or 
the same as 9—3. 

d. If the divisor and dividend be multiplied by the same 
number, there will be no change in the quotient; thus, 
!^6 X 3 divided by 4 X 3 will give 9 for the quotient, as before. 

Still further : 

e. If the divisor remain the same, dividing the dividend 
by a given number has the effect to divide the quotient by 
the same nimiber; thus, 36 -r- 3, or 12 divided by 4, will 
give 9 -r- 3, or 3 for a quotient. 

/. If the dividend remam the same, dividing the divisor 
by any number has the effect to multiply the quotient by 
the same number ; thus, 4 -i- 2, or 2 is contained in 36, 9x2 
or 18 times. 

ff. If dividend and divisor be divided by the same num- 
ber, the quotient will remain the same ; thus, 36-?- 2, or 18 
divided by 4 -j- 2, or 2 will give 9 for a quotient as before. 



CHAPTER VIII. 

PBIME AND COMPOSITE KITMBEBS. 

PRIME NUMBERS. 

^ 32. A COMPOSITE NUMBER, § 24, isL oue which can be 
resolved into other factors besides itself and units ; thus, 12 
is a composite number, because it may be resolved into 
2X3X2. 

A prime number is one that cannot be resolved into other 
factors besides itself and unity. Thus, 11 is a prime num- 
ber, because no two or more numbers, less than 11, and 
greater than 1, multiplied together, will produce 11. 
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Two numbers are said to be prime to each other when 
they have no common factor. Thus, 8 and 9 are prime to 
each other, although neither is a prime number. 

The following are some of the prime numbers : 

463 
467- 
479 
487 
491 
499 
503 
509 
621 
523 



1 


29 


71 


113 


173 


229 


281 


349 


409 


2 


31 


73 


127 


179 


233 


283 


353 


419 


3 


37 


79 


131 


181 


239 


293 


359 


421 


5 


41 


63 


137 


191 


241 


307 


367 


431 


7 


43 


89 


139 


193 


£51 


311 


373 


433 


11 


47 


97 


149 


197 


257 


313 


379 


439 


13 


53 


101 


151 


199 


263 


317 


383 


443 


17 


59 


103 


157 


211 


269 


331 


389 


449 


19 


61 


107 


163 


223 


271 


337 


397 


457 


23 


67 


109 


167 


227 


277 


347 


401 


461 



§ 33. The pupil may be aided to determine whether a 
number is prime or not by remembering the following facts : 

1. If any number terminate with (»* an even* digits the 
whole will be divisible by 2. 

2. If any number terminate with or 5, the whole will 
be divisible by 6. 

3. When the number expressed by the two right-hand 
figures is divisible by 4, the whole will be divisible by 4. 

4. When the number expressed by the three right-hand 
figures is divisible by 8, the whole will be divisible by 8. 

5. If the sum of the digits of any number be divkible by 
3 OT 9, the whole number will be divisible by 3 or 9. 

NoTB. — y^Q see that any number formed by a suocesaioa of zeros 
placed at the right of 1, as 10, 100, 1000, <&c^ will contain 9 a certain 
number of times and 1 over. If the numbers are formed by zeros 
placed at the right of 2, as 20, 200, 2000, <&c, 9 will be eontained a 



*Aji»e»digitisoBethatcan beezacaydiTidMl byS;M, 3,4^e,a Aa mU 
digit is one that cannot be so divided. 
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certain number of times and 2 over. In numbers of the form of 80, 
800, 8000, Ac^ the remainders will be 8 ; and so on, for other similar 
kind of numbers. 

Now let us seek the remainder, when 2846 is divided by 9. The 
number 2846 is made up of 2000, 800, 40 and 6. 2000 will contain 
9 a certain number of times and 2 over ; 800 a certain number of 
times and 8 over ; 40 a certain number of times and 4 over. If then 
the sum of these remainders, together with the 6 units, will exactly 
divide hy 9, the whole number is divisible by 9 ; ^t is, a number* 
is divisible by 9 when the sum of its digits is divisible by 9. 

The same will be true of 8, since 8 is a divisor of 9 ; that is, anum- 
ber is divisible by 8 when the simi of its digits is divisible by 8. 

Find the prime factors of 868. 

We see at a glance that 868 is divisible by 
2. Again, that the quotient 434 is divisible 
by 2. Dividing the second quotient 21V by 
7,* we obtain the prime quotient 31. There- 
fore the prime factors of 868 are 2, 2, Y, 31 ; 
80 that 2x2x7x31=868. 



2)868 

2)434 

7)217 

31 



EXAMPLES. 

1-8. What are the prime factors of 12 ? 14 ? 15 ? 16 ? 
18? 20? 22? 24? 

9-16. What are the prime factors of 25? 26 ? 27 ? 28 ? 
30? 32? 33? 34? 

17-24. What are the prime factors of 85? 36? 88? 39? 
40 ? 42 ? 44 ? 46 ? 

26-32. What are the prime factors of 46? 48? 49? 60? 
61 ? 62 ? 64 ? 55 t 

33-41. Fmd the prime factors of 66 ; 67 ; 68 ; 60 ; 62 ; 
63 ; 64 ; 65 ; 66. 



* Having determined by inapecUon that a number is not diviiible by S, 3, $, 8, 
0, or 10, we moat tiy the prime numbers in suooession, beginning with 7. 
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42-50. Find the prime factors of 68 ; 69 ; 70 ; 72 ; 85 ; 
87 ; 90 ; 96 ; 98. 

51-57. Find the prime factors of 102 ; 111 ; 119 ; 125 ; 
138; 146; 155. 

58-63. Fmd the prime factors of 154 ; 166 ; 178 ; 209 ; 
234; 259. 

64-69. Fmd the prime factors of 309 ; 366 ; 375 ; 404 ; 
473; 524. 

70-76. Wiiat are the prime factors of 984 ? of 1040 ? 
of 1368? of 1224? of 6584? of 78903? of 62148? 

77-83. What are the prime factors of 6918 ? of 76540 ? 
of 63142 ? of 78900 ? of 6432 ? of 97563 ? of 89706 ? 

84-90. Resolve into their prime factors the following 
numbers: 7498; 56234; 49750; 3333; 99939; 48765; 
92890. 

Greatest Common Divisor. 

§ 34. The nmnbers 12, 24, 48, 60, can each be divided 
by 2, 3, or 6 ; 2, 3, 6 are therefore common divisors of 
those numbers ; but 12 is the greatest number that will di- 
vide them all; therefore 12 is their greatest common di- 
visor. 

To Bhowthe principle of this, let ua resolve the above numbers into 
their prime factors : 

12 = 2X2X8; 24 = 2X2X8X2; 48 = 2X2X8X2X2; 
60 = 2X2X8X5. 

Now, evidently, each of these nmnbers may be divided by one of 
its flEictors, or by the product of two or more of them. Thus each 
may be divided by 2 ; but this will be their least common divisor 
above unity.* So each may be divided by 2X2. 

• When numbers are prime to each other, § 3?, they have no common diviaor 
greater than unity. ^ 
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But the greatest common divisor must be the product of all the £eu;< 
tors common to all the numbers; thus, 2X2X3=12, the greatest 
common divisor. 

Take another example. What is the greatest common divisor 
of 492, T44, 906? 492=2X2X8X41; T44=2X2X8X2X81 ; 
906=8X2X161. The &ctors common to aU the numbers are 8X2 ; 
therefore 8X2=:6 is their greatest common divisor. 



EXAMPLES. 

91-94. What is the greatest common divisor of 360 and 
276 ? of 592 and 599 ? of 315 and 405 ? of 1825 and 2655 ? 

95-99. Find the greatest common divisor of 506 and 308 ; 
of 404 and 364; of 1112 and 616; of 808 and 728; of 
1618 and 924. 

100-103. Find the greatest common divisor of 492, 744, 
and 906 ; of 246, 372, and 522 ; of 1476, 2232, and 2718 ; 
of 738, 1116, and 1566. 

104-106. Find the greatest common divisor of 262, 380, 
454, and 600; of 756, 1140, 1362, and 1500; of 1764, 
2^60,3178, and 3500. 

107-109. Find the greatest common divisor of 632, 706, 
834, and 8834 ; of 1896, 2502, 2862, and 1640 ; of 3528, 
4424, 1942, and 5164. 

Hence we have tiie following 

BULE. 

Beaolve each number into its prime factors. The product 
of all the factors common to all the numbers will be the 
greatest common divisor, 

§ 35. There is another mode of determining the greatest 
common divisor, 
a. Any number that will exactly divide the less of two 
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numbers and their difference, will also divide the greater 
number. Suppose the two numbers to be 18 and 48. 6 
will divide the less number 18, and the difference 30 ; con- 
sequently it will divide 48. For the number of times the 
divisor is contained in the less number plus the nun^ber oi 
times it is contained in the difference, must be the number 
of times it is contained in the larger number. 

6. The same may be said of any number that will exactly 
divide the less munber and the difference between any ntuw- 
ber of times the less number and the greater number. Thus 
taking the number above : 18, the less number, x 2=36 ; 
36 subtracted from 48 leaves 12 ; 6 will divide the remam- 
der 12, and the less number 18. Consequentiy it will di- 
vide the larger number 48. 

What is the greatest common divisor of 276 and 860? 

The greatest divisor cannot ex- 276 ) 860 ( 1 
ceed the less number 2*76. But 2^76 

2*76 w31 not divide the other num- 
ber 860 without a remainder 84. 84 ) 2*76 ( 8 
Therefore 276 is not a common di- 262 
visor. 

Now the number that win ez- 
actiy divide 84 and 276 (a) will 
also divide 860. We seek such a 
divisor. It cannot exceed 84. 
Trying 84, we find it will not di- 
vide 276 -without a remaind^, 24 ; 
84 is ther^ore not the greatest conunaa divisor. 

Again, the number Ahat will exactly divide 24 and 84 (b) will tjm 
divide 276. This divisor cannot exceed 24. But 24 will not divide 
84 without a remainder 12 ; 24 is therefore not the greatest common 
divisor. 

Lastly, the number that will exactly divide 12 and 24 will also 
divide 84 (b). Trying the less number 12, we find it exactly divides 
the other. Therefore 12 is the greatest common divisor of 276 
and 860. 



24)84(8 

72 



12 ) 24 ( a 

24 
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Hence the follbwmg 

Divide the greater nurriber by the less, then the less number 
by the remainder : thus continue to divide the last divisor by 
the last rerkainder, until there is no remainder. The last 
divisor will be the greatest common divisor, 

Note. — ^If the greatest common divisor of more tiiaa two trambers 
be required, fiod first the greatest ccnmnon divisor of tw » of them, 
then of the divisor so fomid, and one of the remaining numb<»rs^ and 
so on. 

BZAMPIj:S. 

110-117. Find the greatest common divisor of 365 and 
611 ; of 116 and 161 ; of 203 and 261 ; of 146 and 186 ; 
of 120 and 360 ; of 420 and 864 ; of 660 and 768 ; of 936 
and 1170. 

118-121. Find the greatest common divisor of 806 and 
1127 ; of 1421 and 1827 ; of 1016 and 1296 ; of 888 and 
999. 

122-124. Find the greatest common divisor of 346, 483, 
and 609 ; of 783, 436, and 666 ; of 2842, 3664, and 2030. 

126-127. Find the greatest common divisor of 1602, 1603, 
1604; of 311,400,610; of 823, 800, 6f2. 

128-130. Find the greatest common divisor of 186, 269, 
407 ; of 86, 430, 473 ; of 606, 707, 4343. 

131-132. What is the greatest coinmo& divisor of 2233» 
20d0, 1827, 3046, 4060? of 3886, 6660j 6106? 



Least Common Multiplb. 

§ 36. The multiple of a number is a product of which such 
numbsr is a factor. Thus, 4, 6, 8, are multiples of 2. 
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A common multiple of two or more nmnbers is a product 
of which all such numbers are factors. Thus, 48 is a com- 
mon multiple of 2, 3, 4, 6, 8. 

The least common multiple of two or more numbers is the 
host product of which all such numbers are factors. Thus, 
while, as above, 48 is a common multiple of 2, 3, 4, 6, 8, 
because it can be exactly divided by each of those numbers, 
24 is their least common multiple, because it is the least 
number that can be so divided. 

Evidently a number or a series of numbers -can have an 
infinite number of multiples. 

The multiple of two numbers prime to each other, is their 
product. 

Find the least common multiple of 8, 16, 24. 

Let US resolve these numbers into their prime Actors. 8=2 X 2 X 2 ; 
16=2X2X2X2; 24=2X2X2X8. The least oommoD multiple of 
these numbers must contain all their prime fiEU^rs once. We then 
note, first, aU the factors of 8 : 2X2X2. Next, seeing that 16 has 
an additional factor, 2, and that 24 has an additional factor, 8, we 
take the product of all these different focUnrs : 2 X2X2X2X8=48, 
which is the least common multiple of 8, 16, 24. We have then this 
role, for fin^ling the least common multiple of two or more numbers. 
• 

Resolve each number into its prims factoYi, Multiply 
these factors together^ using such as are common to two or 
more numbers but onoe. The product so found will he the 
host common multiple, 

Note. — ^If a £EuH;or be used more than once, though the result would 
be a multiple of the given numbers, yet it would not be the least 
common multiple. 

§ 37. It may be sometimes more convenient to adopt the 
following method. 

6 



62 PBTMK AND COMPOSITB NUMBERS. [CHAP. VIH. 

Find the least commoB multiple of 10, 18, 21. 

2 ) 10, 18, 21 



8)6, 9, 21 
5, 3, 1 

2X8X5X8X'7=ftS0 



We diyide first hj the prime factor 2, 
since it will divide two of the numbers 
without a remainder, and place the quo- 
tients 6 and 9 together with the undivided 
number 21, in the line below. We then 
divide by another prime number 8, for the 
same reason, and set the quotients, with the undivided numbw 5, 
below. There can be no further divisioQ since no two of the rem^- 
ing numbers have a conmion divisor. The divisors multiplied into 
the quotients in the last line, will give the least common multiple 
required. 

Note. — ^The principle of this operation is the same as before. Tit 
consists in finding the prime factors of a series of numbers and taking 
their product. Thus, 10=2X6; 18=2X3X8; 21=3XT. 2 being 
a common factor of 10 and 18, as ii\ the above divisor, is used but 
once. One of the 3's being common to 9 and 21, is used but once 
as in the second division above. These multiplied into the 6, tJie re- 
maining 8 and ih& % will produce the result sought. iSen^ the 
following 

RULE. 

Write the numbers in a horizontal Une; divide them by 
any prim>e number which will divide two or more of them 
without a remainder ; place the quotients with the undivided 
numbers, if any, for a second horizontal line ; proceed with 
this second line as with the first ; and so continue until there 
are n/> two numbers which can be exactly divided by the sam^e 
divisor. The continued product of the divisors, aand qf the 
numbers in the la^t horizontal line, will give the least c<ymmon 
multiple, 

133-138. What is the least common multiple of 12, IB, 
and 24 ? of 12, 15, and 24 ? of 11, 77, and 88 ? of 37 and 
41 ? of 24, 60> 45, 180? of 2, 4, 6, 8? 

139-143. What is the least common multiple, of 3, 6, 
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7, 9? of 2, 3, 4, 6; 6, 7, 8, 9? of 7, 14, 16, 18, 24? of 1, 
2, 3, 4, 5, 6, 7, 8, 9, 11 ? of 12, 15^ 16, 18, 20, 24 ? 

144-147. What is the least common multiple of 36, 40, 
45, 60, 72, 90 ? of 10, 20, 25, 50 ? of 5, 9, 15, 18, 36, 135, 
162? of 115, 184, 230, 460? 

148-151. What is the least common multiple of 140, 168, 
210, 280, 420? of 3, 5, 7, 14, 35, 42? of 17, 19, 34, 38, 
209? of 11, 13, 26, 99, 100? 

152-156. What is the least common multiple of 8, 10, 12« 
13, 375? of 34, 75, &8, 99? of 2, 3, 6, 7, 11, 13, 17? <rf 
4, 6, 8, 10, 19 ? of 20, 21, 24, 48 ? 

Cancelation. 

§ 38. Suppose we are required to divide 35 timt« 99 

by 63. As these numbers are composite, we have 

35X99 5X7X9X11 ^ , .. ^, x *v ^ j- • 

— = — . Is ow we know (§ 3 1 , ^r.) that diYi- 

\)o I X y 

dend and divisor may be divided by the same number with- 
out altering their relation to each other; in other words, 
without affecting the value of the quotient. We then divide 
the dividend and divisor of the preceding expression by 7 

j^ « ..t. 5X1X1X11 ^^ ^ 
and by 9 ; it becomes — =55. We may per- 
form this di^ion by drawing a line through the comi^on 

r X -.1, 5X^X0X11 , .. ., 

factprs> thus, • — - — rr — ^, and operatmg upon the re- 

fl X " 

maining ones; the expression then becomes — - — =55. 

This rejecting of cconmon factors is called cancelation. It 
is a gpreat saving of labor* 

When aU the factors in either divide or di^d^or ai^e oaja^ 
eeled, write 1 In their place. 
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Divide the product 21 times 22 times 65 by 1001. 
21X22X65 8X'7X2X11X6X18 ^ 8X/X2X>^X6XV<^80 _^^ 

1001 "" TX11X18 - ^X\(X)4 1 

or the process may be arranged thus : 

First cancel the factor T in 1001 and in 21, wri- 
ting the other factors 148, and 8 below and above 

the respective numbers. Next cancel the 11 in 100 J! 

148 of the divisor and 11 of the dividend, writmg j^^ J 

the other fsustors, 18 and 2, below and above the xt 
req)ective numbers as before. Next, cancel the 
18 of the divisor and the 13 of the dividend, writing the other faetor 

^ . nxu X J 8X2X5 80 ^^ 
6 over the 65. The expression will then stand — =— :=80. 

EXAMPLES. 

157. Divide 2X3X8X5X7 by 2x4x15. 

158. A man had 34 filberts in each of 49 different piles. 
He was to distribute these among 7 boys and 7 girls. How 
many did each boy and girl receive ? 

159-160. 8 X 12 is how many times 8 ? how many times 
12? 

161-162. 4 X 72 is how many times 6 ? how many times 
12? 

163-169. 72x48 is how many times 6? 8? 12? 16? 
24? 32? 48? 

170-172. What is the value of 36X100 divided by 
10X18? divided by 2X20? divided by 9 X 10 ? 

173-175. What is the value of 99X360x365 divided 
by 11X73? divided by 83 X 18 ? divided by 44 X 5 ? 

176-179. What is the value of 33 X 77 divided by 121 ? 
divided by 21 ? divided by 7 ? divided by 3 ? 

180-183. What is the value of 86x42X52 divided by 
2X3X4? divided by 32 X 13 ? dividedby 9X21 ? divided 
by 21 X 13 ? 
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184-187. What is the Talue of 12 X 11 X 10 divided by 
2X3X4? divided by 8x5? divided by 3x11? divided 
by4x6? 

188-190. What is the value of 9x40x100 divided by 
2x3x4x5? divided byOxSxlO? divided by3x6x26? 



CHAPTER IX. 

• FEACnONS. 

^ 39. A FRACTION is a ;part* of a unit. If an apple be 
divided into 2 equal parts, each part will be one-half of the 
apple; that is, l-r2, or J. If the apple be divided into 
3 equal parts, each part wOl ho-om-third of the apple ; that 
is, lH-3, or ^, <fec. 

Suppose 3 apples are to be divided among 5 boys. Cut 
each apple into 5 equal parts or fifths, and give one part or 
fifth of each apple to each boy. He will then have (me- 
fifth of three apples, or, what is the same thing, three- fifths 
of an apple : in figures, |. 

We see, tiien, that the number of parts into which a thing 
^r a unit is divided, is expressed by the figure below the 
line, while the number of such parts as are taken or used is 
expressed by the figure above the line. 

The expression f may be read, one-fifth of three ; or 3 
divided by 5 ; or three- fifths. The latter is the usual mode. 

Read the following expressions : f , ^, ^, j^, ff , ||, 

JXr JiX- JJL 1?? 1280 1987 6 
TJTT' 7ST' TS2» ttr* 3444' 27TIT* 

The number above the line is called the numerator : the 

* The term fhwtion is ftom a Latin word signiiying to break, meaning^ broken 
part of a unit. 

6* 
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number below the line is called the denominator. These are 
also called the terms of the fraction. 

If the numerator and the denominator of a fraction be 
equal, the value of the fraction is unity : ^=1. If an ap- 
ple be divided into 12 equal parts, the 12 parts or twelfths 
will make the whole apple. 

If the numerator be less than the denominator, the frac- 
tion is called a proper fraction ; as |, ^, }§. 

If the numerator equal or exceed the denominator, the 
fraction is called an improper fraction ; as ^, |^5» ff • 

When a whole number* and a fraction are connected, the 
expression is called a mixed number. Thus, 4 J, S\, 48^y, 
are mixed numbers. The whole number is called the inte- 
gral part of the expression, and the fraction is called the 
Jractional part. 

A fraction of a fraction is called a compound Jraction, 
Thus, J of f of f, f of I off of H, f of f of f of f, (fee, 
are compound fracticms. 

Any number may be made to assume the form of an im- 
proper fraction, by writing imder it a unit for the denomi- 
nator. Thus, 2, 3, 4, 5, 7, <fec., are the same as J, f , ^, ^, 
f , <fec. 

Fractions sometimes occur, in which the numerator or 
denominator, or both, are themselves fractional ; such ex- 
pressions are called complex fractions. 

Thus, -f, — , -|^, •--—, &€., are complex fracticms. 

A fraction is said to Ee inverted when the numerator and 
denominator exchange places. Thus, the fractions J, |-, -J, 
^, ^, f, when mverted, become f, |, f, ^^', f, ^. 

These fractions are called Common or Vulgar Fractions, 

* A whole number is also called an Integer ; thus, 5, 9, 34, 146, are integers. 
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as distmguished from another kind, to be Hereafter treated, 
called Dedlmal Fractions. 

^ 40. It will be seen tiiat Conunon Fractions are founded 
upon Division. The numerator is the dividend, the denom- 
inator k the divisor. The fraction itself expresses th^ quo- 
timt, or the valvje qf the quotient resulting from the division. 
Thus, divide 6 by 3 ; the quotient may be represented by 
f =2. Divide 3 by 6 ; the quotient f , three-Hxths. 

From the relations of divisor, dividend, and quotient^ as 
seen in § 31, we may readily infer the following 

PROPOSITIONS. 

I. Thaty multiplying the numerator hy any number is the 
iane as multiplying the fraction by the same number, 

II. That, multiplying the denominator by any number is 
the same as dividing the fraction by the same number. 

III. That, multiplying both numerator and denominator 
hy any number does not alter the value of the fraction. 

lY. That, dividing the numerator by any number is the 
same as dividing the fraction by the same number. 

Y. That, dividing the denominator by any number is the 
same as multiplying the fraction by the same number. 

VI. That, dividing both numerator and denominator by 
the same number does not alter the value of the fraction. 

Reduction op Fractions. 

§ 41. Reduction is the process of changing the form of 
an expression without altering its volume. Thus, the integer 
1 may be reduced to the fraction f ; the fraction ^| may 
be reduced to the integer 1. 

Suppose an apple be cut into 12 equal parts : 6 of those 
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parts are equal to one-half the apple ; that is, 7^=^. It 
will be seen that ^ is the result of the division of the nu- 
merator and denominator of -^j by 6. 

There is evidently the same relation between 1 divided 
into 2 parts, as there is between 6 divided into 12 parts. 
We may therefore find an equivalent value of a fraction, in 
lower terms, by dividing numerator and denominator by the 
same number. (§ 40, Prop. VI.) 

Hence to reduce a fraction to its lowest terms, Divide its 
numerator and denominator hy their greatest common di- 
visor, 

Reduce ^^ to its lowest terms. The greatest common 
divisor of 492 and 744 is 12. § 34, 36. Dividing by 12, we 
have -J^ for the answer. 

Note. — "We may frequently discover numbers, by inspection, 
which will divide both numerator and denominator without a re- 
mainder. When this is the case, we need not resort to the rule far 
obtaining the greatest common divisor, until we have divided by 
such numbers. 

EXAMPLES. 

1-5. Reduce to their lowest terms ^ ; f ; ^ ; ^ ; ^. 

6-11. Reduce to their lowest terms ff ; |^ ; 1% ; yI 

Tot* Tio* 

12-16. Reduce to their lowest terms ^^ ; |f^f ; |^ 

J 72 • 27 5 

rrrff » tW* 
17-20. Reduce to theu: lowest terms y|§y; {^^ 

21-25. Reduce to their lowest terms ^ ; ||^ ; ffj 

26-30. Reduce to their lowest terms |^; f^; ^i^ 

31-40. Reduce to their lowest terms -ixrs* Jr^i 

\m-> fHt: nh' H^; m^;fff!:im; mk 
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§ 42. To reduce an improper fraction to a whole or mixed 
number. 

Reduce -^ to a whole number. 

As there are four-fourths, ^, in a whole thing or unit, in 
J^ there will be as many whole things or units as 4, the 
denominator, is contained times in 12, the numerator, which 
is 3. Therefore -1^=3. 

Reduce {f to a mixed number. 
. As there are ^ in a whole one, there will be as many 
whole ones in ff as 13 is contained tunes in 05, which is i, 
and 4 thirteenths over. Tha-efore ff ='7^. 

It will thus be seen that the division expressed by an im- 
proper fraction may be actually per/armed as in division 
proper. Hence this 

Rule. 

Perform the division expressed by the fraction. 

EXAMPLES. 

41-50. Reduce to whole numbers the following fractions : 

55550 

51-64. Reduce to mixed numbers f J ; -^ ; f f ; -^^ ; 

3407 . 330 4 5 

65-68. Reduce to a whole or mixed number -^^; 

§ 43. To reduce a whole or a mixed number to an im- 
proper fraction. 

Reduce 5 to fourths. In a imit there are 4 fourths. In 
5 there will be as many times 4 fourths as there are units ; 
that is, 5=6X4 fourths =-^. 
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Reduce 6f to fourths. 5=-^ as before ; to which, if 
the 3 fourths be added, the sum will be 23 fourths ; that is. 

The denominator of the reqmred fraction being given, find 
ihe numerator by the following 

BULB. 

Multiply the whole number by the denominator of the 
fraction to which it is to be reduced. To the product add 
ihe numerator of the fractional part, if any. 

EXAMPLES. 

69-75. Roduce 9 to 4ths; 6ths ; 6ths; Yths; 8ths ; 
9ths; lOths. 

76-86. Reduce to improper fractions 4j ; 8} ; 7f ; 8j- ; 
1i; 9f ; 12f ; 16|; 24^2^; 86|J; 19|^. 

87-96. Reduce to improper fractions 81fff ; 37f f ; 
3m; m-> 3»5fJ; 1234|f ; 77^^; 84^^^; 763fi ; 

97-99. Reduce 484^^ to an improper fraction ; 876||^ ; 
296||. 

§ 44. To reduce compound fractions to simple ones. 

Take the compound fractions ^ of y. This expression is 

the same as ^ taken f of a time, or f- X f . f is evidently 

2 X ^ : the expression then becomes 2Xj-xf; ^of^^is the 

5 5 

same as |-j-3=- — - (§ 40, Prop. II.), 2 times- — -=(Prop. 
7X3 7X3 

2X5 10 
I.) ^ — L=rT- Thus, the numerators of the compound 
^3x7 21 ' ^ 
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fraction have been multiplied together and the denominators 
together. 

Reduce f of | of ^ of ^ to a simple fraction. 

Canceling the factors common to nmnerator and denomi- 
nator, the expression becomes 

3 
$ t ^ 1 3X7 21 



f 5 It 1$ 5X6X4 100* 
5 4 

Hence the following 

RULE* 

First, cemcel the factors common to the numerators and 
denominators of the given fraction ; then multiply the re- 
maining numerators together for a new numerator, and the 
remaining denominators together for a new denominator, 

Note. — When a fraction is to be multiplied hj a whole number, 
the whole number may be changed to an improper fraction by wri- 
ting 1 for its denominator ; thus, 4:sf . 

EXAMPLES. ^ 

100-101. Reduce i of | ; ^^ of ^^ to simple fractions, 
102-109. Reduce to their simplest forms the following 
fractions: f of ^ ; | of | of ^\; fof |; f of J of f ; 

I of I of I of I; f of H ; iJ of f of H; i of f of -v*- 

110-116. Simphfy the following : ^ of f of f of ^ ; i 
of f of f of if of If ; i of ^ of ^ ; i of f of 4J; i of I 
off of|; ioff ofioffn^ofifof Joffl. 

117-121. Simplify^ ofx\of fof^; |f of JJofif; 
f of ^^ of ff of 21 ; f of il of If of 19; fof If of H 
of 62. 
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§ 45. To reduce fractions to a common denominator. 
We know (Prop. III.) that the value of a fraction is not 
chained by multiplying its numerator and denominator by 
the same number. If, then, we multiply the numerator and 
denominator of each of a series of fractions l^ the product 
of the denominators of all the other fractions, we shall retain 
the values of the respective fractions, and at the same time 
they vKll have a common denominator. 

Reduce ^, f , and -f to a common denominator. 
The»numerator of ^ becomes 1 X 8 X 7=21 
The denominator of ^ " 2 X 3 X 7 =42 
The numerator of I " ^5X2x7=70 
The denominator of | " 3 X 2 X 7 = 42 
The numerator of I " 4x2x3=24 
The denominator of -f " 7x3x2=42 
The fractions, then, are f^, J^, ^. 
Hence the following 

RULE. 

Multiply each numerator by all the denominators eascept it* 
ovm far a new numerator , and idl the denominators together 
for a common denominator. 

KoTS. — ^Mixed Dumbers must be reduced to improper fracticms, 
compound fractions to their simplest form, and all the fractions to 
their lowest terms, before multiplying. 

EXAMPLES. 

122-129. Eeduce to common d^ominators ^ and ^ ; \ 
andf; f and|; f and ^', \^ b^^ \\\ Handel; ff 

andH; Hand^. 

130-136. Eeduce to common denominators \, \y and \ ; 
J, J, audi; |, f,and|; f, f, andf; ^V \h ^^ Hi 
H,i|»andH;if.f andf 
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137-139. Reduce to common denominators ^ of f , 4^, 
5}; f of i, of 5, 7i 6j ; f of f f of 4^, f of 1\, 

§ 46. When the least common denominator is required. 

Find the least common denominator of -^, ^, ^. The 
l^Sast common multiple oi 12, 16, 24 (§ 36), is 48. It is 
evident that the denominator of each fraction is multiplied 
by a certain factor to produce this multiple : that is, 12 by 
i ; 16 by 3 ; 24 by 2. Now if the numerator of such frac- 
tion be multipUed by the same factor, each fraction will re- 
tain its value, and all will have a common denominator ; thus, 
J|, ^, ^^. Hence, the following 

RULE. 

Find the least common multiple of the denominators for 
the least common denominator. 

For each new numerator multiply tlie numerator of each 
fraction by that /actor of the multiple, of which the denomi- 
nator of such fraction is the other factor. ^ 

EXAMPLES. 

140-146. Reduce to the least common denominator \, f ,^ 
and f ; f , f , ^nd f ; f and f ; f and f ; f , |, and | ; f , 
^, and }f ; f , |, and J. 

147-155. Reduce to the least common denominator ^, 
A'H; ioff of/5,^,and^y; 3 J. 4, | ; f ^l^, JJ ; 

h A* T* T» TS* 1T?r* 

156. Reduce \, ^, \, \, \, \i\f^Uy equivalent fractions 
having a common denominator. 

7 
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Addition of Fractions. 

§ 47. In addition of whole numbers, we have seen that 
units can only be added to units, tens to tens, &c. 3 units 
and 4 tens will make neither 7 units nor 1 tens ; but 4 tens 
=40 units; and 40 units+3 units=43 imits. 

So in fractions, Z fourths cannot be added to 4 sixths, for 
the result will be neither *l fourths nor Y sixths. But 3 
fourths =r 9 twelfths and 4 sixths =8 twelfths ; and 9 twelfths 
and 8 twelfths=l'7 twelfths, or 1 and 6 twelfths; that 
is, f +|^=xy"l'Ty=H=^A- Hence, for the addition of 
fractions, the following 

RULE. 

Reduce the ^iven fractions to a common denominator. Over 
this denominator place the sum of their numerators. 

Note. — Seek the least common denominator of the fractions. If 
the result be an improper fraction, it must be reduced to a whole or 
mixed number. 

EXAMPLES. 

157-162. What is the sum of ^, ^, -J^, and | ? of J and 
Vh^^ iftr^^f i i i? of i Ih^'! off, |,ii? 
163-168. What is the sum of f , f , f ? of |. ^J, |f ? of 

H> H^ M? of |x, ft, ^? of ^, f,^? off I, /^? 

169-174. What is the sum of 1 J, 2f , S\ ? of 4f , 3j, i ? 

ofi,i,ifj? off,|,i,i? 0f^y,j-V,^g^? of^,^,|f? 

175-180. What is the sum of lo|, 12|-, 15^? of /p ^, 

1.9 nf 3.0 42. 489 ^f 60 48 19 rvf « * 39 nfl 
t • 01 To» 4t' 617 • or y^, 9^, ^ T 01 -g-, ^, 3^ .' Ot tj^, 

181-186. What is the sum of 2f, 4^, 6|? of 2^, 4^, 6}? 
of 3J, 5f , 6} ? of 5^, lO^V 15^3^ ? of 3j, 6^, 9j ? of 2^, 
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Subtraction op Fractions. 

§ 48. Subtract j- from J. This cannot be done, because 
the fractions have different denominators. If we reduce 
both to thirty 'fifths y ^ becomes ^, and \ becomes ^ ; and 
fV""^=7^J- Hence, to subtract one fraction from an- 
other, the following 

RULE. 

Medtice the fractwm to a common denominator : over this 
denominator ;place the difference of the numerators, 

EXAMPLES. 

187-] 95. Find the difference between \ and \ ; f and f ; 
f and yV ; f and f ; ^J^ and if ; :J and ^|; f and ^ ; ^ 
and Jf ; | and y^. 

196-203. Subtract \ from ^ ; \ from \ ; \ from \ ; i 
from ^ ; \ from |^ ; jj^ from ^ ; ^ from }§| ; ^^ 
from 11^. 

204-209. i of f of f-T?o = ; f-^ 0^ if = J i of 

f-iof|= ; 3^-2^= ; i of f of |-i of f = ; 
I of I of I of |-f of f of I of 1= . 

210-213. (3 + 4 + s + 6)_(j+i+^+i)^ . (2J+3J 

+4i)^(2^+3i+4i)= ; (6i+7T-V)-(4i+3^)= ; 

(Tfe+TV)-(irV+^(r)= . 

214-218. What is the value of (i+i)-(i+i)? of 

(i+l)-a+J)? of (^+t^t)-(tV+tV)? of (xV+T^y)- 
(l^+^)?of(A+TV)-(^+TjV)? 

219-222. What is the value of {^+^)-{^^\-^)'^' 
of (H+5i)-(3i+4i)? of H of H-i^ of ^? of 
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Multiplication op Fractions. 

§ 49. Multiply f by |. 

We know, § 44, that J multiplied by f, or f Xf, is the 
same as J of ^. Hence, for multiplication of fractions, we 
must use the same rule as for reducing compoimd fractions 
to simple ones. 

RULE. 

First, cancel the factors common to the numerators and 
denominators of the given fraction ; then multiple/ the re- 
maining numerators together for a new numerator, and the 
remaining denominators together for a new denominator, 

EXAMPLES. 

223-233. Multiply i by ^ ; i by i ; J by f ; ^ by f ; 
ibyM; f byf ; J byif ; jS: byfl: Jbyff ; H by 

i^:HbyT%V 

234-240. Multiply togetber i, |, and i ; J, |, and J ; 
f, |, and ^ ; f |, and j\; |, f and ^^ ; J, J, and ^ ; 
I. A. and ^. 

241-243. What is the product of | of | by ^^ of | ? of 

4ofHbyfofJ|?|ofiby|ofAofH? 

244-246. 3^X4ix^= ; 4^X3^= ; 3jx4^xi= . 

247-249. Multiply together the fractions ^, |, J, | ; 
f i h -¥- ; 3J, 4i. 5J. 

250-254. Multiply together ^V iV' I ! f by 4 ; 7 by | ; 
YJbySj; leJbyS. 

255. Multiply the sum of ^, ^, ^, ^, by the sum of |, i, 
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266. Multiply the sum of ^ of f , f of f by the sum of 
Jofiiofi. 

257. Multiply f of | of f of j\ by |i of f of f . 

258. Multiply the sum of 3, 3 J, 3j, 3^, by the sum of 
2h 3i, 4^. 

% 

Division of Fractions. 

§ 50. Divide ^ by f. First method. If the fractions be 
reduced to a common denominator, their numerators may 
be operated upon as if they were whole numbers. Thus, 
T=lf 5 T=rl* ^^^ If divided by || is the same as 32 
divided by 35, or f |. 

Second method, ^ divided by 1 will give ^ for a quo- 
tient; divided by -J- (^31,/), will give 8 times as large a 
quotient as when divided by 1, or -i xf =-^ ; divided by 
■| (§31, c), will give one-fifth as large a quotient as when 
divided by \j or ^ x-Y-=ff, the same result as found by 
the first method, we see that in fact the dividend \ has been 
multiplied by f ; that is, by the divisor with its terms in- 
verted. Hence, for dividing one fraction by another, the 
following 

RULE. 

Invert the terms of the divisor, and proceed as in multipli- 
cation, 

NoTE.-^If either dividend or divisor bo a whole number, make it 
an improper fraction by giving to it 1 for a denominator. 

EXAMPLES 

259-269. Divide i by i ; } by ^ ; | by J ; J by t^ ; 
1^ ^7t\'* iVbyiV; Aby^V; f byf; f by|; f byf ; 
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270-274. Dividef by|; ^hj^; i^by^J; j^hj^; 

275-278. Divide '4^ by 17^; {^ by 10 ; i of f by 
^of|; 3i of 2} by 41. 

279. Divide i by f of I . 

280. Divide the sum of f , ^, f , f , by the sum of 1, ^, J, 
hi 

281. Divide the sum of |, f , I f , |, Jj^, H» \i> ii H' 
by the sum of 1, i, ^, i, j, i, i, ^V. tV' A' iV- 

282. Divide ^ of | of f of f by f of f of | of f . 
283-287. Divide the sum of 1, 1^, 2j, 3}, by the sum 

of IJ, 2 J, 3} ; the sum of i- of f , |- of f, by the sum of 
J of f i of I; I of iJ of ^ by i of J of I; i of if of 
i by f of I of 1 2 ; i of f of f of i by J of i of 8 . 

Reciprocals. 

§ 51. The reciprocal of any number is found by dividing 
1 by the number. Thus, the reciprocals of 2, 3, 4, are 

h hi 

The reciprocal of a fraction, for example, of ^ is l-r-J= 
1 Xf =f. Hence, the reciprocal of a fraction is the frac- 
tion inverted. 

Operations in division may therefore be included under 
those of multiplication, by making Jhe reciprocal of the di- 
visor the multiplier. 

EXAMPLES. 

288-295. What are the reciprocals of 7, 8, 9, 11, 18, 24, 
96, 108 ? 

296-303. What are the reciprocals of f , f , |, f, f , |-, 

I. A? 
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304-309. What are the reciprocals of 1^, 2^, 3}, 5|, 9f , 

310-313. What are the reciprocals of | of f ? f of {? 
fofll?fofJ? 

314-318. Perform the following by using the reciprocals 
of the divisors : |-h4 ; ^-r-f ; f-f-8; ^^1 ; 3^-t-2|.. 

MISCELLANEOUS EXAMPLES IN COMMON FRACTIONS. 

319-324. Reduce to their lowest terms fyf J HtJ' 
325-329. Reduce to mixed numbers |^ ; -5^ ; |^ ; 

2 87 1, . JLOjI 
n^T'» 97 • 

330-334. Reduce to improper fractions 3j ; 15JJ ; 3^y ; 

335-339. Reduce to their simplest forms J of J of J ; 
3 of 3of|o..7 of^of3^of3; T^jyoff of|iof3j; f of 
-Y- of ^ of 100. 

340-344. Reduce i, j-, |, to equivalent fractions having 
a common denominator ; so ^, ^, ^, ^, \; 3 J, ^, f , ^ ; 

345-346. What is the sum of i, i, ^ ? of f , |, f ? 

347. From a piece of cloth ^ and J of the whole was cut 
off. What part of tlie whole was thus taken away ? 
• 348-360. From ^ subtract \ ; from ^ subtract ^j ; 
from f subtract ^. 

351. A tree 150 feet high had \ broken off in a storm. 
What was the length broken off ? 

352. A. and B. together possess 1477 sheep, of which A. 
owns |- and B. f . How many belong to each man ? 

353. A. owns -j^j- of a ship, valued at 15422 dollars : he 
sells to B. |- of his^ share. What is the value of what A. 
has left ; also, what is the value of B.'s part ? 
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364. A cotton-mill is soldior 30000 dollars, of which A. 
owns ^ of the whole, B. and C. each own ^ of ^ of the whole. 
How many dollars does each one claim ? 

355. A. and B. have a melon, of which A. owns f and 
B. f : C. offers them one shilling, to partake equally with 
them of the melon, which was agreed to. ' How must the 
shilling be divided between A. and B. ? 

356. A farmer had |^ of his sheep in one field, |- m a sec- 
ond field, and the residue, which was 119, in a third field. 
How many sheep had he in all ? 

357. If I divide 616 dollars between A., B., C, and D., 
by giving A. i of the whole, B. ^ of the remamder, C. | 
of what then remained, and D. the balance, how much will 
each receive ? 

358. In Fahrenheit's thermometer there are 180 degrees 
between the boiling and freezing points ; in that of Reau- 
mur there are 80. What fraction of a degree in the latter 
expresses a degree of the former ? 

359. The receipts of Jenny Lind's first concert in New 
York were 26000 dollars ; the expenses were 4000 dollars. 
Jenny received 1000 dollars as her regular nightly stipend, 
and ^ the net* proceeds in addition. How much did she 
receive ? 

360. Of the proceeds of her first concert Jenny Lind do- 
nated as follows : to the Fire Department Fund ^^ ; to the 
Musical Fund Society ^; Home for the Friendless -^y; 
Society for Relief of Indigent Females j^j- ; Dramatic Fund 
Association -^^ ; Home for Colored Aged Persons -^ ; Asy- 
lum for Destitute Females -^g- ; Orphan Asylum ^^^ ; Ro- 
man Catholic Orphan Asylum ^ ; Protestant do. y^j- ; Old 
Ladies' Asylum, the remainder, 500 dollars. How much 

* Net or neat means over and above expenses. 
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did the generous singer give away ? and how much did 
each society receive ? 

361. In the year 1850 there were probably 800000 bas- 
kets of peaches brought into New York city. If the popu- 
lation were 610000, what fraction will express how many 
baskets that was to each person ? 

362-363. A journeyman's wages per week were 10 dol- 
lars : of that sum he spent \ for the 6 working days for 
meat. What fraction will express the amount he spent each 
day ? If 10 dollars are 1000 cents, how many cents did he 
spend each day ? 

364. Paid 137 dollars for flour, at 6f dollars a barrel. 
How many barrels did I buy ? 

365. There were 37 bushels of potatoes in a^ cart : ^ of 
tbem were divided among 3 families of 4 persons each^ •}- 
of them among 2 families of 1 persons each ; ^ of them 
between 3 persons ; and the remainder among 18 persons. 
What part of a bushel had each person by the 1st division ? 
What part had each by the 2d ? what by the 3d ? what by 
the 4th ? 

366. Two persons, A. and B., being 95 miles apart, travel 
towards each other^ both starting at the same tune. They 
meet at the end of 6 hours, when they discover that A. 
travelled Ij miles more than B. each hour. How many 
miles did each go ? 

367. A boy, after losing J of his kite string, added 30 
feet, and then found that it was just |- of the original length. 
What was the length at first ? 

368. A person commencing business with a certain capi- 
tal, found at the end of the first year that he had increased 
it ^, but at the end of the next year, having been unfortu- 
nate in business, his capital amounted to 3000 dollars, which 
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was J of what he had at the end of the first year. What 
was the capital he commenced with ? 

369. A. owns ^ of f of |- of a ship ; B. owns J of |^ of f^ 
of the whole ; C. owns J of f of |- of the whole ; D. owns 
the remainder. How much does A.'s part exceed J of the 
whole ? How much does B.'s part fall short of i of the 
whole ? How much does C.'s part fall short of i of the 
whole ? How much does D.*s part exceed i of the whole ? 

370. Divide 88 dollars as follows : to A. give 1 dollar 
more than J of the whole ; to B. give 10 dollars more than 
J of the remainder ; to C. give 14 dollars more than J of 
the second remainder ; and to D. the balance. What is 
each one's part ? 
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DECIMAL FRACTIONS. 



§ 52. Suppose 1 to be divided into 10 equal parts ; each 
one of these parts is 1 tenthy or -^ ; two parts are 2 tenths, 
or ^, <fec. Now, if each tenth be divided into ten equal 
parts, each of these subdivisions will be a hundredth ; that 
'^> T^--4^=TVxA=T*Tr- So Tk--¥-=T*TrXi35 = 

Such fractions as the above, which decrease or increase 
only in a tenfold ratio, are called Decimal* Fractions. So 
that Decimal Fractions must always have denommators of 
the following form : 10, 100, 1000, 10000, &c. 

In treating of whole numbers, we saw (§ 6) that the suc- 
cessive orders of units had a tenfold increase from right to 

* Decimal, from a Latin word signUyiog ten. 
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left, or decrease from left to right. This being true^ also, 
of decimals, they may be written down and operated upon 
as if they were whole numbers ; that is, their denomina- 
tors may be omitted. The only care necessary is to distin- 
guish the decimal from the integer by a separatrix or point. 
Thus, seven and 3 tenths is written 7*3 ; six and 9 hun- 
dredths is written 6*09. 

The first place at the right of the decimal point is tenths ; 
the second place is hundredths ; the third place, thousandths ; 
the fourth place, ten-thousandths ; Hhe fifth ]^lace, hundred- 
thousandths : the sixth place, millionths, <fec., as in the fol- 
lowing 

TABLE. 




In notation, where a decimal place does not require a digit, 
O must be written. Thus, 3 hundredths is written 0*03, the 
naught showing that no tenths are to be expressed ; 1 thou- 
sandths is written 0*007, the naughts showing that no tenths 
and no hundreds are to be expressed, <fec. We also write 
a naught at the left of the decimal point when there are no 
units. The naught is thus necessary to keep the decmud 
digit in its proper place. 

Every naught prefixed to a decimal carries it one place 
further to the right, and thus decreases its value 10 times. 
Thus, 01=t1^ ; 001=xJ^ ; 0001=^^, <kc. 

Naughts annexed to a decimal do not alter its value, ^ce 
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they multiply iti numerator and denominator by the same 
number. Thus, 0-1=^; 0-10=^^/^; 0100=x'^. 

§ 63. To express decimals in figures. 

Write the decimal as a whole number. Prefix as many 
naughts as are necessary to make the decim^cU places equal 
to the number of naughts of the denominator. Be careful 
to place the point at the left of the number. 

For example : Express in figures three hundred and fifty- 
seven millionths, I write first the 35*7. There are 6 naughts 
in lOOOOOO^A* inrshnns)' ^ *^^^ prefix to the 3 decimal 
places already written, 3 naughts, 0*000357, 

EXAMPLES. 

1-9. How many decimal places in 1 hundredth? in 1 
thousandth ? in 1 inillionth ? in 1 ten-thousandth ? in 1 hun- 
dred-thousandth ? in 1 billionth ? in 1 ten-millionth ? in 1 
hundred-millionth ? in 1 ten-billionth ? 

10-19. Write 37 thousandths ; 3 hundredths ; 48 mil- 
lion/.hs ; 95 hundred-millionths ; 490 hundred-thousandths ; 
1240 ten-mUlionths; 10000004 hundred-millionths ; 96bil- 
lionths ; 9301 hundred-millionths ; 27101 milhonths. 

20-27. Write eight hundred and fourJ;housand ten-mil- 
lionths ; seven million and four hundred millionths ; seven- 
ty-four million and eighty-one billionths ; eight hundred and 
ninety-six thousand hundred-millionth^ ; four thousand and 
seven hundred-thousandths ; eight hundred million and ioxa 
thousand ten-billionth^ ; sixty billions and seventy-four tril- 
lionths ; eight hundred billions and ninety-nine ten-bU- 
lionths, 

Note. — ^The teacher will exercise the pupils in similar numben^ 
until they can write them with rapidity and accuracy. 
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28-37. Express decimally the following fractions : ^^ ; 
Toinr » Tso^ii » nnnjinr » rb^ooV » loodooo » i o o o o o o o » 

10000006 » 100000' • 

38-50. Express the following decimally : f^=8^=8*4: 

I^ » To IF » ■ 10 ■ » "TIT" » T1F« J JTTSO > THIS OJf * TOOTF » 
478619 . 282^01 8 . 18976 5 . 84108 . 8.9 7 6 5 4 8 2 I 

-Too » lOOOOOV' To 00 » lOooO > TOIFITOir^* 
Note. — Perform the division indicated by the fraction. 

§ 54. To read decimals expressed in figures. 
jRead the figures as if they were whole numbers, and add 
the name of the right-hand decimal place. 

Thus, O'Y is read seven tenths ; 0*06 i read six hun* 
dredths; 0004: v&resAioxxr thousandths ; 0' 1070004 is read 
one million, seyenty thousand and four ten-millionths. 

Note. — If the pupil numerate, beginning at the left, thus, ** tenths," 
" hnndredths,** ** thousandths/' Ac, till he reach the last %ure, he 
will ascertain the name of the right-hand decimal place. 

EXAMPLES. 

51-78. Read the following expressions : 



0-8 


0-10876 


3-0017 


27,^AA«r 


0-90 


0-0001007 


4-90018 


^rUh 


0-407 


01000012 


6-000001 


^10000 


0-001 


0-6750912 


49-100007 


2^T00<^0000 


0-^945 


0-80700176 


86-0010007 


36-21^ 


0-87601 


0-80000001 


44-62000016 


48-4081J 


0-00076 


0-901010101 


0-1001000100 


9'lOOOOlOlfl 


An expression made 
called a mixed number ; 


up of an integer 
as, 26-41. 
8 


and a decimal is 
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Addition of Decimals. 



I Ml 

llillli 

tt H ^ h SB E-» H 

'7- 8 : 

9-0 4 

•78-005 

8 1- T 6 4 



^ 66. -^dd 7-8, 9-04, 78-005, 801-7604. 

We arrange the numbers so that tenths 
will stand under tenths^ hundredths under 
hundredths, Ac, as units stand under units, 
tens under tens, &c We then add as in 
whole numbers. As many figures must evi- 
dently be pointed ofif on the right of the sum 
for decimals, as are equal to the greatest 
number of decimal places in any of the num- 
bers added. 

8 9 6-6054 

Hence, for the Addition of Decimals, the following 

RULE. 

I. Place the numbers to be added so that the figures occu- 
pying the same decimal place shall fall in the same column. 
Add as in whole numbers. 

II. From the right of the sum, point off for decim^als as 
fnany figures as equal the greatest number of decimal places 
in any one of the given numbers. 

Note. — If the numbers are properly set down, the decimal point 
in the sum will fall directly under those in the nubibers added. 



EXAMPLES. 

79-81. Add 0-123, 0-012, 0-675, and 0-0045; 0-14146, 
0-23235, 0-34345, and 0-46455 ; 0617, 9128, 76435, and 
476280. 

82-87. What is the sum of 0*3466, 0-3465, 0-3546, 
0-3564 ? of 0-3646, of 03654, 0*4356 ? of 0*4366, 0-4536, 
0*4563 ? of 0-4635, 0*4653, 0*5346, 0*5364 ? of 0*6345, 
0-6354, 0-6435, 0*6453 ? of 0*6634, 0*6643, 0*8765, 0*9876 ? 

88-93. What is the sum of 1*234, 6*0045, 10*034? of 
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00036, O-OlYOl, 0-4005 ? of 37-3ff, 366-1, 63-36, 67-1 ? of 
100-001, 19-001, 48-5, 3*47 ? of 12*2001, 21-012, 212-1, 
122-11 ? of 401-104, 365, 390-91, 1000-1 ? 

94-98. What is the sum of 256-7, 36507, 17071, 3*365? 
of 01924, 0-4501, 0*7512, 0-78301, 0-00019? of 884-12, 
100*001, 303-044, 6*398, 48*485? of 971*914, 87*372, 
547*006, 533*014, 384*009 ? of 203146, 20737, 0017, 
0*099, 0-083 ? 

99-103. What is the sum of 12078*5, 60075*8, 6-085, 
6607, 301-38? of 44*369, 27*036, 64*027, 125*125? of 
105*317, 206004, 6*001, 0*009, 0*478 ? of 17*286, 3704, 
1076, 1710-1, 0-03457 ? of 34689-14, 40057-82, 6078-65, 
47083-9, 34-567 ? 

* 
§ 5Q. Subtraction of Decimals. 



Pku^e the numbers as in addition of decimals, subtract as 
in whoie numbers. Point off in the result as in addition of 
decimals. 

Subtract 0-000001 from 0*1. 



In examples of this kind naughts may be sup- 
posed to be annexed to the minuend, which 
(§ 40, Prop. III.) does not change the yalue of 
the decimal. 



0-1 
0-000001 



0099999 



EXAMPLES. 



104-110. From 898*7604 subtract 47-9631 ; 701-0001 ; 
37-2896; 0-4972; 1-0001; 897-6795; 2*461. 

111-116. From 92581*31 subtract 8461*1; 94*0009; 
0-605816; 82000; 0-000036; 41*498. 

117. From 3 millions and 1 miUionth subtract 1 tenth. 
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118. From 96 billions, 2 thousand and 1, subtract 84 ten 
millionths. 

119. From 82 millions 3 hundred, subtract 1 and 9 hun- 
dred-thousandths. 

120-122. From 345*345 subtract 54123; from 1245-3478 
subtract 340*0122; from 3456-12347840 subtract 479* 
100345. * 

123-125. Subtract 99*9 from 1023*4; 0*13047 from 
0-4785 ; 0*00675 from 0-11232. 

126-129. Subtract 10*9807 from 219*307; 365*365 
from 4017*37 ; 301*627 from 5050005 ; 404*3737 from 
900*1301. 

Multiplication of Decimals. 

§ 57. A tenth taken once must give 1 tenth for a product ; 
if taken only one-tenth of a time, tne product will be oue- 
tenth of a tenth, or one-hundredth ; that is, A'X-^=j^, 
or decimally expressed, 0*1x0*1=0*01. This is evidently 
true, since if the tenth part of any thing be divided into 10 
equal parts, each subdivision will be a hundredth part of 
the whole. So tir'^^ riir=TiAnr» *^^ ^^ ^^• 

Multiply 0*136 by 0*78. If we supply the denominators 
of these decimals, which denominators are always under- 
stood, we shall have 0*136= ^^^ ; 0*78=1^. 

Hence, multiplying ^^^ by /^, we find 

l^XT^^=}f J^« =^o^o^V=0-1060a 

From which we see that the number of decimal places in 
the product, always denoted by the number of naughts in 
the denominator which is understood, is equal to the num- 
ber of decimal places in both factors. Hence we have this 



0126 
0-37 

875 
375 



004625 
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RULE. 

Multiply as in whole numhers. From the right of the 
prodtLct point off as many figures for decimals as there are 
decimal places in both the factors. If there be not enough 
figures in the product, prefix naughts. 

Multiply 0-125 by 0*37. 

In tliis example, the multiplicand has 3 deci- 
mal places, and the multiplier 2. Therefore the 
product must have five places. And since there 
are but 4 figures in the product, we prefix 1 
naught before placing the decimal point. 

EXAMPLES. 

130-138. Multiply 943078 by 8 ; by 12 ; by 14 ; by 28 ; 
by 39 ; by 121 ; by 696 ; by 1240 ; by 67932. 

139-147. Multiply 270*4601 by 21; 7-09; 6-003; 
92-804; 0073 T 0*2946 ; 094820; 0*765921 ; 1023*6921. 

148-154. Multiply 0*49801 by 36*296; 49212 ; 37*009; 
6-219786; 0*000006; 0*0000009; 0*000000008. 

156-163. Multiply 000074 by 019; 0028; 00036; 
0*00048 ; 0*000096 ; 0*0000084 ; 0*00000097 ; 3648*1 ; 
8936*0004. 

§ 68. A decunal number may be multiplied by 10, 100, 
1000, (fee, by removing the decimal point as many places 
to the right as there are naughts in the multiplier. If the 
number do not contain so many figures, annex naughts. 

EXAMPLES. 

164. Multiply 82*146 by 10. 

165. Multiply 76*92 by 1000. 

166-171. Multipljr4610*4byl0; 100; 1000; 10000; 
100000; 1000000. 

8* 
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172-179. MultiplyO-47692bylO; 100; 1000; iOOOO; 
100000; 1000000 ;. 10000000 ; 100000000. 

180-187. Multiply 3-7 by 10; 100; 1000; 10000; 
100000; 1000000; 10000000; 100000000. 



Division of Decimals. 

§ 69. In multiplication of decimals, we know that the 
number of decimal places in the product is equal to the sum 
of those in both the factors. Now, since the product di- 
vided by one of the factors must produce the other factor 
or quotient, it follows that in division the decimal places of 
the dividend must be equal to the number of places in both 
divisor and quotient. Hence, the number of decimal places 
in the quotient must equal the excess of those in the divi- 
dend over those in the divisor. 

Divide 5*81224 by 5*432. 

Dividmg 581224 by 5432, we find 107 for the quotient. 
Since 6 figures of the dividend, and only 3 figures of the > 
divisor are decimals, it follows that two figures of the quo- 
tient 107 must be decimals, so that 1*07 is the quotient 
sought. Hence the following 

RULE. 

Divide as in whole numbers ; point off as many dectmal 
places in the quotient as those in the dividend exceed those 
in the divisor ; if there are not as muny, supply the defi- 
ciency by prefixing naughts. 

Note. — Division of Decimals may be explained' as follows ; 

Suppose dividend and divisor to be whole numbers, the quotient 
will be a whole number. If the dividend be divided by 10, that is, 
if it contain one decimal, the quotient (§ sl, e) will be divided by 
10 ; that ip, it will contain one decimal ; and generally a$ many timet 



11-8) 0-123428 (0-01046 
118 

542 
472 
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as the diyidend is divided by 10 will the quotient be so divided. 
Bat if the divisor also be divided by 10, the quotient just obtained 
will he multiplied by 10 (§ 81, /), and in general at many times as 
the divisor is divided by 10, so many times will the quotient be mul- 
tiplied by 10 ; that is, for every decimal place in the divisor one de- 
cimal place in the quotient must be cancelled. 

It is thus seen that in the effect upon the quotient, each decimal 
place in the divisor cancels a decimal place in the dividend, and that 
the excess of decimal places in the dividend over those in the divi- 
sor, that is, the number of uncancelled lO^s by which it is divided, 
must be expressed by the same number of decimal places in the 
quotient. 

Divide 0*123428 by 11*8. 

In this example, the divi- 
dend contains 6 decimal 
places, and the divisor but 1 ; 
the quotient must, therefore, 
contain 5. As there are but 
4 figures in the quotient, sup- 
ply the deficiency by prefix- 
ing a naught before placing the decimal point. 

EXAMPLES. 

188-192. Divide 111 by 31 ; 2406 by 8*02; 6'7-2336 
by 6003 ; 96-9'7662 by 37*2987 ; 2146*078488 by 37*84. 

193-198. Divide 3*810688 by 1*12 ; 0*109896 by 0*241 ; 
112264556 by 1*0012 ; 001764144 by 0*0018 ; 0*07056545 
by 0*0073 ; 0*1411309 by 0*00365. 

§ 60. When there are not as many decimal places in the 
dividend as in the divisor, naughts may be annexed (§ 40, 
Prop. III.) to the dividend. When the number of decimal 
places is the same in dividend and divisor, the quotient will 
be a whole number. Thus, i%-H-^=f =3 ; that is, 0*6-^ 
0-2=3. 



708 
708 
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EXAMPLES. 

199-205. Divide 0-'7 by 0*07 ; 0*25 by O'OOOo ; 0*25 by 
000005; 0-125by 0-000005 ; 122*418 by 3*4005 ; 244*431 
by 1*2345; 365* 2 by 9*13. 

206-213. Divide 234*31 by 0*4967 ; by 0*28160 ; by 
2*00076; by 7*892165; by 22*872003; by 41*9865432; 
by 221*762980 ; by 3*4076321. 

214-225. Divide 827640*32167 by 8*2 ; by 9*03 ; by 
11*416; by 327*0489; by 7260*19876 ; by 9831-00014; 
by 63*222219; by 92*4234767; by 38*91765890; by 
21814*26 ; by 8*4 ; by 9*701. 

Note. — ^The annexing of naughts to the dividend is obviously to 
reduce dividend and divisor to a common denominator. 

Where the decimal places of the divisor are fewer than ' 
those of the dividend, naughts are always supposed to be 
annexed to the divisor; thus, 0*8215 -h-0-5=0*8215h-0*5O00. 
Of course, then, if the dividend contain the divisor, the first 
figure of the quotient will be a whole number. 

§ 61. When there is still a remainder, we may continue to 
annex naughts to it and to divide, until a sufficiently accurate 
result is obtained. The sign + annexed to the quotient shows 
that it is larger than is written. 

Note. — ^The pupil will remember that every naught annexed tr^ a 
remainder adds another decimal place to the dividend 

EXAMPLES. 

226. Divide 0*8215 by 0*5. 

227-231. Divide 4*1175 by 0*5 ; by 25 ; by 35 ; by 45 ; 
by 55. 

232-238. Divide 20 by 0*003 ; 37*4 by 4*5 ; 7*85 by 
3*43 ; 0*478 by 0*58 ; 0*9009 by 0*4051 ; 68-283 by 9*22 ; 
845*6501 ; by 37*37. 
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§ 62. To divide a decimal by 10, 100, 1000, <fec. 

rh^^=Thxh=T^' that is, 001 -f-0-1 =0-001. 

Hence the following 

RULB. 

.Remove the decimal point as many places to the left at 
there are naughts in the divisor : when there are not figures 
enough in the dividend prefix naughts, 

EXAMPLES. 

239-242. Divide 414976 by 10; by 100; by 1000 
by 10000. 

243-247. Divide 67*4 by 10 ; by 100 ; 1000 ; 10000 
100000. 

248-253. Divide 0-341 by 10; 100; 1000; 10000 
100000; 1000000. 

PROMISCUOUS EXAMPLES IN DECIMALS. 

254. Bought 4 loads of wood : the first contained 0-97 
cords, the second contamed 1*03 cords, the third contained 
0-945 cords, the fourth contained 1*005 cords. What did 
the four loads measure in decimals ? 

255. In the month of May the amount of ram was 3*16 
inches, in June it was 4*05 inches, in July it was 2*97 
inches, and in August it was 3*03 inches. How much rain 
fell during these four months ? 

256. During three successive days the mean* range of 



♦ If the sum of a series of unequal quantities be divided by the number of quan- 
tities, the quotient is called the mean or average of these quantities, since it will, 
when repeated as many times as there are unequal quantities, Just equal their sum. 
Tboa, the average of 2, 4, 6, 8, and 10 (5 quantities), is (2 + 4 + + 8 + 10) -t-S 
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the barometer was 29*04 inches, 29*51 inches, and 29'13 
inches respectively. What is the sum of these heights ? 

257. In 1844, the whole number of school districts of 
New York was 10990, and the whole number of children 
in said districts, between the ages of 6 and 16 years, was 
696548. What was the average* number for each district? 

258. In New York, the total number of volimies in the 
11018 school-district libraries was 1145250. What was the 
average number for each library ? 

259. In one mile there are 1760 yards, and in one rod 
there are 5^=5*5 yards. How many rods in one mile ? 

260. If light passes 191515 miles in a second, how many 
seconds will if require to pass from the sun to the earth, a 
distance of 95500000 miles ? 

261. If a cubic mch of pure water weigh 252*468 grains 
avoirdupois, of which 7000 make one pound, what is the 
weight of the Imperial or English gallon, which contains 
277*274 cubic inches ? 

262. If one Imperial gallon contain 277*274 cubic inches, 
how many cubic inches in 8 gallons or one bushel, and how 
many cubic feet of 1728 inches each ? 

263. If one cubic inch of pure water weigh 252*458 grains 
avoirdupois, how many grains will 1728 cubic inches, or 
one cubic foot, weigh, and how many pounds of 7000 grains 
each ? 

264. If at each stroke of the piston-rod of a locomotive 
engine a distance of 13*25 feet is passed over, how many 
strokes must be made in passing a distance of 93 miles ? 

265. In one mile there are 5280 feet, and in one rod 
there are 16*5 feet. How many rods in one mile ? 

266. How many feet in circumference must a wheel be 

• See note on precedini; page. 
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SO as to roll over just 100 times in going a distance of one 
mile? 

267-269. If the circumference of the forward wheel of 
a carriage is 15 '25 feet, and the circumference of the hind 
wheel 17*75 feet, then in a journey of 10 miles, how many 
times will each revolve ? and how many more tunes will 
the one revolve than the other ? 

270. If 3703 acres of land cost 2000 dollars, how much 
was it per acre ? 

271-274. If I purchase 43*25 acres of land at 55*5 dol- 
lars per acre, and sell 31*25 acres for 2500 dollars, then how 
much did I give for the whole ? How much did I receive 
per acre for what I sold ? How much more did I receive 
for what I sold than the whole cost me ? and how many 
acres remained unsold ? 

275. From a cistern containing 3000 gallons, 73*5 bar- 
rels, of 31*5 gallons each, are drawn off. How many gal- 
lons remain ? 



Reduction of Common Fractions to Decimals. 

§ 63. Reduce f to a decimal. 

We cannot divide 3 by 8 ; but reducing the 3 to tenths, 
that is, multiplying it by 10, we have 3=30 tenths, which 
divided by 8 gives 3 tenths for a quotient. But there are 
6 tenths remainder. Reducing these to hundredths, we have 
60 hundredths, which divided by 8 gives 7 hundredths for 
a quotient. But there are 4 hundredths remaining. Re- 
ducing these to thousandths, we have 40 thousandths, which 
divided by 8 gives 5 thousandths for a quotient. 

Thus, 1 = 3 tenths + 7 hundredths -f- 6 thousandths 



96 DECIMAL FKAOnONS. [OHAP. Z. 

=0*375. Hence, to reduce a common fraction to a deci- 
mal, we have tbis 

RULE. 

Perform the division expressed hy the fraction, annexing 
as many naughts to the numerator as are necessary to pro- 
duce a sufficiently exact qtiotient In the quotient point off 
as many decim<d places as there have been naughts annexed. 

Note. — ^After having annexed one 0, if the dividend vnll not cca- 
tain the divisor, write in the quotient, and so oa 

EXAMPLES. 

2*76-297. Reduce to their equivalent decimal fractions 
the following common fractions : ^; ^; \; ^; ^; f; ^; 

298-329. Reduce to decimals the following : f ; f ; |- ; 
A» TT' yJ 1^' TTMtV* T» i» {J TT' tt* ^* tt> 

Jj ttJ tVj ttJ tV> ttJ tt» A» rf » H'> M' if » 

330-333. What is the decimal value of ^ of f ? of J of 
A of tV ? of J of I divided by f of ^ ? of f of f diminish- 
ed by J of j ? 

334-336. Find the decimal value of t+it+I+t +Tt » 
offxAxfxfx^lV; of (f+TV)xf. 

337. A man received 7^ of a dollar at one time, 3^ dol- 
lars at another, and 5^ of a dollar at another^ How much 
did he receive in all ? 

It will he. seen, as in some of the preceding examples, that tlui 
figures of the quotient are repeated: ^ giving 0*333, ^ and ^ 
giving 01428671428, dec. ; | giving 0*1666, Ac ; ^\ giving 0*08888, At. 
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These are called repeoHnff deoiaiali. The figures that are repeat- 
ed are called the repetend, and are diftinguiahed by a dot placed orer 
the first and last ; as 0*883, Ac^sO-h ; 0142867 1428, <&c.=0'i42867 ; 
008338, <fec.=0-088 ; «kc. 

When decimal figures precede the repetend they are called the 
fadtepart of the decimal. Tbos, in O-OSSsS, Ac, which is the decimal 
ralue of -|^, 0*08 is the finite part 

Reduction of Decimals to Common Fractions. 

§ 64. Change 0*375 to a common fraction. 
0*376 =YV^=f* Hence, to reduce a decimal to a com- 
mon fraction, the followmg 

RULE. 

Erase the decimal point; supply the decimal dewmUna^ 
tar, and reduce the fraction to its lowest terms, 

EXAMPLES. 

338-351. Reduce to their equivalent common fractions 
the following decimals: 0-5; 015; 0*25; 0*375; 0*225; 
0-435; 0*575; 0*486; 0*656; 00025; 0*00375; 
0*000225; 01001*; 0*36984. 

352-357. Reduce to decimals the followmg : 0*0982 ; 
0*00764 ; 0*00025 ; 0*5005 ; 0*0125 ; 0*01250505. 

§ 65. To reduce repeating decimals to common fractions. 

JssO-llll, Ac. ; ^=0*01010101, Ac. ; ^^=0*001001001001, Ac ; 

|=0*3833» Aa ; ,^=003080808, Ac. ; ^^^=0*008003008003, Aa ; 

1=0-6666, Ac. Hence we see that the numerator of the fractioa 
is the repeating decimal (omitting the useless naught ch: naughts at 
the left), while the denominator of the fraction is as many 9*s as there 
are figures in the repetend: 00909, Ac=,^ ; 0'i42867=H}(t} ; 

U 
1-1666, Ae.=S*16=8*l|=3+r~=3*f Hence this 
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RULE. 



Make the repetend the numerator, and as many 9 V <w there 
are figures in the repetend the denominator, of the required 



Note.) — If there be a finite part to the decknal, write the whol« 
decimal as a complex fraction (as aboye), and reduce it to a simple 
fraction. 

EXAMPLES. 

358-370. Reduce to common fractions the following re- 
peating decimals : 0*3 ; 0*3456 ; 0*4356 ; 0*6543 ; 0*1 ; 

0*12; ^0-083=^; 0-06; 0-243 ; 0*0142857; 0*9 J 

0*012345679 ; 0-123321. 

371-385. Reduce to common fractions the following : 
0*123456; 0*0714285; 0*03671428; 0*027; 0*123; 
0*32i; 0*3d; 0-63'; 0*0398; 0*6345; 0*6534; 0*5643;. 
0-5634; 0*72; 0*54. 

Federal Monet. 

§ 66. Federal Money is the currency of the United States. 
This currency is expressed decimally. Its unit takes the 
name of dollar ; its tenth is the dime ; its hundredth is the 
cent; its thousandth is the mill. Thus, 2*345 expresses 
(§ 52) 2 units, 3 tenths, 4 hundredths, and 5 thousandths, 
or 2 and 345 thousandths. Now writing the symbol, $,* 
before the sum, thus, $2*345, it becomes at once 2 dollars, 

* lUsqymbol probably represento a U placed apoD an 8 to denote the correBOj 
of the U. 8. (United States). It nrast alwafs be written before nnmben ex pro w 
tag doUan; and belbre nnmbera expressing part* of a doBar, nalesi these art 4» 
noted by tho sign ett. placed after them. 
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3 dimes, 4 cents, 5 mills ; or 2 dollars, 34 cents, 5 mills. 
The dime is always read as cents. There is another denom- 
ination of this currency, answering to the ten, called the 
eoffle. This ia read as dollars. Thus, |23 expresses 2 eagles 
and 3 dollars, but it is read 23 dollars. $84-6923 is read 
84 dollars, 69 cents, 2 mills, and 3 tenths of a mill. 
The following is the table of Federal Money : 

10 mills* (marked m.) make one cent, marked ct 
10 cents . . " " dune, " d. 

10 dimes . . " " dollar, " $. 
10 dollars . . " " eagle, " E. 

The couis of the United States are the double-eagle, etigie, 
half-eagle, quarter-eagle, dollar, made of gold ; the dollar, 
half-dollar, quarter-dollar, dime, half-dime, and three cent 
piece, made of silver ; the cent and half cent, made of copper. 

The mill is not coined. 

Note. — The gold for coinage ia not pure, but consists of |f of pure 
gtUdf^f of silver, and ^\- of copper ; or, as usually expressed, 22 earatt 
of gold, 1 of silver, and 1 of copper. A carat is if^ part of the whole. 

The standard for silver is 1489 of pure silver to 179 of pure cop- 
per ; which, in carats, is 21y«|^ of silver, and 2/^ of copper. 

The copper coins are of pure copper. The three cent piece is } sil- 
lier and i copper. 

By an act of Congress, approved January 18, 1837, the gold and 
sQver coin must consist of ^js=^ pure metal, and y'jjY^=y>p 
alloy. The alloy for silver must consist of pure copper, and the alloy 
for gold, of copper and silver, provided that the silver does not ex- 
ceed one-half of the whole alloy. 

The weight of the Eagle was fixed at 258 grains ; the weight of 
the Dollar at 412^ grams ; that of the Cent at 168 grains. 



* The word mill is from the Latin mille^ meaning a thousand ; cent from the 
hma 9entHmy meaning a hundred ; dime is flpom the French word di$mt, i 
lug ten. 
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EXAMPLES. 

886-392. Read the following: $7-84; $92-06; $672-128; 
$8961-006; $4180-9673; $901-001; $3-03. 

393-401. Read the following: $6-82; $7*448; $9^2; 
$3-01; $4-07; $6-93; $48-761; $217-001; $36-987. 

402-408. Express in figures thirty-seven cents; forty- 
four cents, three mills ; six dollars, two cents ; four dollars, 
eight mills ; nine dollars, twenty cents, six mills ; five thou- 
sand dollars, eight cents, nine mills ; one miltion dollars, cme 
and one-half cents. 
Note. — Write the half-cent always as 6 mills. 

409-412. Write 37J cts. ; 2 dolls. 12j cts. ; 4 dolls. 
62J cts. ; 5 dolls. 87J cts. 

§ 67. From the tahle it is seen that a number expressing 
dollars will express cents by annexing two naughts to it, and 
will express mills by annexing three naughts ; thus 3 dolls, 
become 300 cts. and 3000 mills. 

So cents become mills by annexmg one naught ; thus, 
7 cts. =70 mills. ^ 

Reversely, mills become cents hj cutting off a naught 
from the right; and become dollars by cuttmg off three 
naughts ; thus, 8000 mills=800 cts.^8 dolls. 

Cents become dollars by cutting off two naughts from 
the right ; thus, 700 cts. =7 dolls. 

Note. — It is obvious that this reduction of dollars to cento or milis 
is simply the multiplication of the sum ezpressiog dollars by 100 or 
1000 ; and that the reduction of cents or mills to dollars is simply 
the division of the sum given by 100 or 1000. 

EXAMPLES. 

413-419. Reduce first to cents, then to mills, the follow- 
ing sums: $8; $894; $620; $34; $936273; $841904; 
$128456. 



§ 68.] wMDESua. mxssvT. 101 

420-426. Reduce the following sums to mills : ^3 cts. ; 
91cts.; 4cts.; 378 cts. ; 1234 cts.; 9100cts.; 875618ct8. 

427-441. Reduce to dollars the following sums : 841 cts. ; 
928 cts.; 4670 cts.; 12986 cts.; 4810 mills; 1234 m. ; 
4968 cts. ; 321946 m. ; 135792 cts. ; 9800 m. ; 9800 cts. ; 
3918762 m.; 4987621 cts.; 3076009 cts.; 4876543 m. 

442-450. Reduce to cents the following sums : 8940 m. ; 
92801 m. ; 1234567 m. ; $81-07; $83*96; $487-80; 
$0654-21; $13498*20; $482*31. 

451-456. Reduce to mills the following sums: $0*83; 
$98-436; $2-076; $281*296; $4812*37; $69874*983. 



PROMISCUOUS EXAMPLES IN FEDERAL MONET. 

§ 68. The rules that apply to operations in DecimdU 
apply without clmnge to operations in Federal Money, 

457. Bought a box of raisins for $1*75, a bushel of ap- 
ples for $0*375, a cheese for $3*175, a barrel of sugar for 
$16*50. What did the whole amount to ? 

458. A farmer receives $15 *375 for a cow, $75 for a horse, 
$3*125 for some potatoes, $5*55 for some poultry. How 
much did he receive in all ? 

459. A person bought some velvet for $3*333, some 
broadcloth for $18*75, some silk for $12*50, some cotton 
cloth for $5*405, a shawl for $12*25, some carpeting for 
$30-05. What did the whole amount to ? 

460. A person borrowed $213*375, of which he hsw paid 
$107*18. How much does he still owe ? 

461. Bought a cow for $13*25, paid $6*875. How much 
remains unpaid ? 

462. What will 185 pounds of coffee cost, at $0*138 per 
pound ? 

9* 
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463. Bought S'Sl5 cords of wood, at $2*50 per cord. 
What did it cost ? 

464. What will 121*5 gallons of molasses come to, at 41 
cents per gallon ? 

465. The length of the Erie Canal is 364 miles, and 
it cost $7143790. What was the average expense per 
mile? 

466. The Crooked Lake Canal is 8 miles long, and cost 
$156777. How much is this per mile ? 

467. In 1842, the whole numher of children taught in the 
district schools of the State of New York was 698901 ; 
the whole amount disbursed for common schools was 
$1155419*90. How much was that per scholar? 

468. The salary of the President of the United States is 
$25000. How much is that each day ? 

469. In one rod there are 16*5 feet. How many rods m 
3673 feet ? 

470. Bought a farm of 137 acres for $5324. How much 
was that per acre ? 

471. If 35 miles of railroad cost $400000,. how much waa 
tiie average cost per mile? 

472. A farmer sells his butter for $0*21 per pound, re- 
ceiving $1613*22. How many pounds did he sell ? 

473. The butter made from the milk of 53 cows, during 
the summer, having been sold for $0*20 per pound, brought 
$1579*40. How many pounds were sold, and what was the 
average produce of each cow ? 

474. In a dairy of 46 cows, suppose each averages 2*5 
gallons of milk daily, and that each gallon produces 1*1 
pounds of cheese, how many poimds will be thus made in 
5*7 months of 30 days each, and what will the whole bring 
at 15 cents per pound ? 



168.] 
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475. A farmer sold as foDows: 

15127 pounds of cheese, at 6*75 cents per pound. 



400 


butter, « 15 


t< n 


2400 " " 


pork, *' 5 


u n 


53 bushels " 


wheat, ** 125 


(* u 


73 " , " 


barley, " 50 


u « 


231 " " 


com, " 60 


« n 


262 ** " 


oats, " 30 


it « 



bushel. 



What did the whole amount to ? 

476. In 1845, the rerenue or interest from the School 
Fund of the St^e of New York was $86828*96. During 
the same year there were employed 7147 teachers. If the 
shore sum were equally divided among those teachers, what 
would each one receive ? 

477. A compositor worked nine months, and during that 
time set up at the rate of 7000 m's per day. How many 
thousand m's did he set up, reckoning 25 workmg days to 
the month? and how much did he receive at 15 c^its par 
1000 m's ? 

478. A man, in balancing his family accounts for one year, 
found hb expenses as follows : for January, $98*41 ; for 
February, $81-33; for March, $102*28 ; for April, $125*26; 
for May, $74*38 ; for June, $73*47 ; for July, $65*98 ; for 
Augiist, $87*21 ; for September, $70*34 ; for October,. 
$122*08; for November, $79*68; for December, $52*77. 
His salary was $1050 per annum. What had he left at the 
end of the year ? 

479. A butcher, a shoemaker, and a tailor gaVe orders 
on each other in the way of their business, and at the end 
of a year settled accoimts. The butcher's bill against the 
tailor was $61*84 ; against the shoemaker, $39*44. The 
shoemaker's bill against the butcher was $24*30 ; against 
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the tailor, $1915. The tailor's bill aguost the butcher was 
$4207 ; against the shoemaker, $3 9 '39. Who received 
balances in cash ? 

480. Bought 116 feet of pine wood, at $4*50 per cord of 
128 feet. How much did I pay for the load ? 

481. I bought 19 baskets of coal, at 12^ cents per bush- 
el ;* If cords of wood, at $8 per cord ; 3 tons hard coal, at 
$6 '60 per ton ; and pjud 91 cts. for sawing and splitting the 
wood. How much did I pay for my fuel ? 

482. Mr. Holden's expenses for February were as fol- 
lows : for the table $28*28 ; for sundries $45'83 ; for cloth- 
ing $32* 73 ; oil $0-68; r^t $14-60; wages $6*50. How 
much in all ? 

483. A man takes 50 dollars to pay his grocer's bill, 
which is as follows : 38 doz. eggs, at 12| cts. a dozen ; 34 
pounds of white sugar, at 11 cts. a pound ; 42 poimds o€ 
brown sugar, at 7 cts. a pound ; 27 pounds codfish, at 3^ 
cts. a pound ; 3 brooms, at 18 cts. a piece ; 7 gallons ale, 
at 25 cts. a gallon ; 40 pounds butter, at 18 cts. a pound ; 2 
galls, molasses, at 40 cts. a gal. ; ^ gross matches, at 62}^ cts. 
a gross. How much change must the man recdve ? 

484. The largest gold coin known is the dobraon of Por- 
tugal, of the value of $32-706. How many double-eagles 
are there in 75 dobraons ? 

485. A piece of silk is two- thirds as wide as a piece of 
mousseline-de-lain. It requires 10 yards of the latter for a 
dress. The mousseline is 87^ cts. a yard, and the silk 62j. 
What is the difference in price betweeen two dresses of equal 
fulness, one of the silk and the other of the mousseline ? 

486. The receipts from United States customs for tl^e year 
1847-8 were $31757071 ; and from lands, &c., $3679680. 

* Each basket coDtabis 3 busbeis. 
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Hie expenditures for the same time were for the army 
127280163 ; navy, $9406'737 ; civil and miscellaneous, 
$5685070. What vraa the excess of receipts over expen- 
ditures ? 

487. Receipt the following bill for its true amount. 
Henkt Phelfs To Aaron Mundin, Dr. 

To 16 yds. Brussels carpeting, at |1*42 per yard ; 
« 63 skeins silk, at 2^ cts. a skein ; 
** 1 piece cotton, 81 yds^ at 11 cts. a yard ; 
** 1 Mousseline dress, 10 yds., at 92 cts. yd. ; 
** 1 box hooks and eyes, at |2'80 ; 
** 1 Piano cover, |7l2i; Table do., |8*26. 

488. Receipt the following bill for its true amount. 

John Cox To Phil. B&ady, Dr. 

To 1 sup. broadcloth coat, $22 ; 
•* 1 vest, $6-37 ; 1 pair pants, $8*50 ; 
•* Overcoat, $26 ; 6 pairs gloves, at $0'83 per pair ; 
** Suspenders, $0*50 ; 4 pairs of drawers, $0'8S per pair ; 
** 1 doz. shirts, $1*87 each ; 18 prs. socks, at $0*22 per pair. 

489. What was the amount of my butcher's bill ? The 
items were as follow : 

10 pounds bee^ at 14 cts. per pound ; 6 pairs of fowls, average 2\ 
pounds each, at 18 cts. per pound; kit mackerel, 25 pounds, at 5^ 
cts. a pound ; 88 pounds sausages, at 11 cts. a pound ; fore-quarter 
bmb, 7 pounds, at 8 cts. a pound ; 1 bushel of potatoes, 75 cts. ; 80 
pounds lard, at 10 ct& a pound. 

490. How many volumes of good books, averaging 60 
cts. a volume, could a man purchase with the sum he woidd 
spend for rum (two glasses a day, at 3 cts. a glass), during 
30 years of his life, allowing 366 days to the year ? 

491. K a man spend 9 cts. a day for cigars, how much 
will he spend during a life of 70 years, in that worse than 
useless indulgenco^? 
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492. Bought 28^ barrels of beef for $285, and sold them 
at a profit of $1'78 per barrel. How much did I sell 
them for ? 

§69. To find tiie value of articles estimated by the 100 
or 1000. 

What is the value of 9425 bricks, at $3*25 per 1000 ? 



SappofliDg the price to be |3'26 for each brick, we 



9425 
8-2o 



47126 
18850 

28275 

80631*25 



multiply the price per brick by the number of bricks ; 
that is, $8*25 by 9426 ; or, what is the same thing, 
9425 by 8*25, the number of dollars, sioce this is more 
oonyenient. 

The product 80681*25 is evidently 1000 times too 
great. We therefore divide it by 1000 (§ 62), by re- 
moving the decimal 8 places to the left. The true 
result, then, is 180*68125. Had the bricks been $8*26 per 100, the 
decimal should have been removed two places to the left Hence 
this 

mTLE. 

Multiply the number of articles by the number expressing 
the price per 100 or 1000. From the right of theprodm:t 
point off two figures when the articles are estimated by the 100, 
or three figures when they are estimated by the 1000. 

Note. — The decimal figures pointed ofif by this rule are in addition 
to those which are pointed off by the usual rule for multiplicatioii 
of decimals. 

EXAMPLES. 

493. What is the value of 1300 feet of hemlock boards, 
at $5-60 per 1000 ? 

494. What is the value of 675 feet of clear pine stuff, at 
$25 per 1000? 

: 495. What is the value of 11085 feet of timber, at 12*2$ 
per 100 ? 
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49d. What 18 the value of 00422 hricks, at $8*75 per 
1000? 

497. What must he paid for laying 875 hiicks, at. $8*25 
per 1000 ? 

498. What cost 1^9216 laths, at 8 cts. per 100 ? 

499. A man carted 575 loads of bricks, each load con- 
taining 1800 bricksi What cost the whole, at $8 '25 per 
1000? 

500. What must be pud for planmg 4976280 feet of 
boards, at 42 cts. per 1000 feet? 



An abridged method for operations in Federal Monkt, 
by ike aid of aliquot parts. (See § 116.) 

§ 70. What cost 704 yards of cloth, at 12 J cts. per yard? 

The question may be answered in the usual way by multiplying 
704 by 0*126, the cost of one yard in doUars. But there is a shorter 
method. 

If the price of the doth had been 1 dollar a yard, the 704 yards 
would have cost 704 doUars. But 12^ cts. n } of a dollar ; conse- 
quently, the 704 yards must cost IfA dollar8=|88. 

At 12^ cts. a yard, how many yards of doth can be boqght 
for $88? 

This question mi^t be answered in the usual way by diriding 88 
by 0*125. But as 12^ cts. is i of a dollar, 1 ddlar would buy as 
many yards as } is contained times in 1 ; that is, l-ri=s8, and 88 
dollars would buy 88 times as many yards ; that is, 88-r (^704^ the 
niunber of yards. Hence this 

RULE. 

' As the conditions of the question require division or mul- 
tiplication, divide or mtdtiply by the fractional part qf th4 
dollar which the price sxpresses. 
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TABLE 
Of fractional parte of a doHar, called o/igiMC or exact parts. 
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33J= i. 
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6}=tV- 
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Note. — 12^ cts. would, hy the table, be } of a doUar ; $1*124 
would be 5 ; $2-81i would be $^ ; $4*^5 would be $-»/.» *<^ 

EXAMPLES. 

601-614. What would 6*78 baskets of peaches cost, at 
12i cts. a basket ? at 16f cts. ? at 18f cts. ? at 20 cts. ? at 
26 cts. ? at 31 J cts. ? at 33j cts. ? at 37 J cts. ? at 60 cts. ? 
at 62} cts. ? at 66| cts. ? at 75 cts. ? at 83} cts. ? at 87 J 
cts.? 

616-621. What would 840 yards of cloth cost, at one 
shillmg, New York currency (12} cts.), per yard ? at 3 shil- 
lings ? at 4 ? at 6 ? at 6 ? at 7 ? at 2 ? 

Note. — It would be more simple and more consistent that all ac- 
counts in the United States should be kept in Federal Money. Tet 
in most of the States the old colonial denominations of shillings and 
pence are more or less used. The unit of these denominations is not 
of the same value in all the States ; thus, in Kew York, 1 shilling=s 
12i cts. ; in New.Englands=rl6) cts. The Teaaaa of this is, that at the 
time of the adc^ion of Federal Money in 1786, the paper currency 
of the seyeral colonies had depreciated in value. A colonial pound 
or shilling yraa not worth so much as a sterling (English) pound or 
shilling. But this depreciation being unequal in the several colonies* 
their shillings and pexuse varied in value. This variation eontioues 
to this day. 

522-627. At one shilling, N. K cwreiaoy (16f cts.), pw 
pound, how many pounds of butter can be bought for $0 ? 
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for 112? for $54? for $926? for 8217 dolls.? for 98127 
dolls.? 

528-538. How many pecks of apples will $37 buy, at 
foiirpeiice-lia'pemiy, N. E. currency (6 J cts.), a peck ? at 
ninep^ce (12^ cts.) a peck ? at cme shillii^ a peck ? at 
sixpence (6| cts.) a peck ? at 4 and 6 pence a peck ? at 2 
and 6 pence ? at 3 and 6 pence ? at 5 and 6 pence ? at 8 
shillings ? at 4 shillings ? at 5 shillings ? 

539-549. How many brushes will $50 purchase at a six- 
pence, New York currency (6|- cts.), a piece ? at a shilling 
a piece? at 18 pence (18| cts.) a piece ? at 2 shillings ? at 
2 and 6 pence ? at 3 shillings ? at 3 and 6 pence"? at 4 shil- 
lings? at 5? ate? at 7? 

650-562. For 656 dollars, how many yards of carpeting 
can I buy, at 37J cts. per yard ? at 50 cts. ? at 56 J cts. ? 
at 58j cts. ? at 62^ cts. ? at 66f cts. ? at 75 cts. ? at 83j 
cts.? at $1-12 J? at$l -25? at$l'33j^? at$l-50? at$l-62i? 

563-575. What will 98^ards of carpeting cost, at 87^ 
cts!4)eryard?at$105?at$106j? at$108^? at$l-12^? 
at$116f ? at $1-25? at$l-33j? at$l-62j? at $1-37|? 
at$l-66j? at $1-50? at$l-87i? 



CHAPTER XI. 

DENOMINATB NUMBEBS. 

§71. We have thus far treated of abstract numbers; 
that is, of numbers as simple units, or as parts of a imit. 
We shall, in the present chapter, treat of denominate nimi« 
bers, or numbers haying reference to particular things. 

10 
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Nonr. — ^Federal Money, wheo oonsidered as niuts^ tenths, 
. dredths, <bc., has an abstract character ; when considered as dollars^ 
cents, and mills, has a denominate character. 

In multiplication, the multiplicand being repeated a certain num- 
ber of times, or a certain fraction of a time when the multiplier is a 
fraction, it follows that the multij^er, considered as a multiplier, 
must always be regarded as an abstract number. And nnce the 
product is a repetition of the multiplicand, it must be like the mul- 
tiplicand ; that is, if the multiplicand is an abstract number, the 
product must be an abstract number ; if the multiplicand is a de- 
nominate number, the product must be a denominate number of the 
same kind. 

In division, when the quotient shows how many times the divisor 
is contained in the dividend, or what fraction of a time when the di- 
visor is greater than the dividend, it follows that the quotient must 
be regarded as an abstract number, and that the divisor and divi- 
dend must be alike. 

When, however, the process of division is rather the di- 
viding of a dividend into as many equal parts as are indi- 
cated by the divisor, the quotient expressing the units in one 
of those parts is of the same kind as the dividend, while 
the divisor is to be regarded as ai^ abstract number. *See 
Example, § 91. 

The following are the most important tables of weights 
and measures, &c., and must be thoroughly learned by the 
pupil. 

§ 72. English or Sterling Monef. 

4 farthings {qr. or far.) make 1 penny, d. 
12 pence " 1 shilling, s, 

20 shillings " 1 pound, £ 

Note 1. — Farthings are often expressed as fractions of a penny 
Hius, l/ar.=i<i ; 2/ar,=^d; Zfar.^id. 
Note 2. — ^The pound sterling was originally a bank note ; bat the 
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tiote has fkUen into distne ; and a gold ooid, called a $i9verHffn^ <^ 
the Talue of $4*84^ supplies its jdace. 

Note 8. — ^The symbol £ Is used because it is the first letter of the 
Latin word libra, which signifies a pound ; «. stands for BolidtUf which 
e^g^nifies a shilling; d £M'<£m«rt««, a penny ; ^. for Ttiocfmnt, a quarter. 

The strc^e/often written between shillings and pence is a eorrap- 
tionof thekog/. 

§73. Troy Weight. 

24 gwdns (gr.) make 1 pennyweight, pwt 
20 pennyweights " 1 ounce, oz. 

12 ounces " 1 pounds lb, 

KoTE 1. — ^The original c^ all weights used in England was a grain c£ 
wheat, gathered out of the middle of the ear ; 82 of these, well dried, 
were to make one pennyweight. But at a later period, it was 
thought sufScient to divide the same pennyweight into 24 equal 
parts, still called grains, being the least weight qow in common use. 

Coins, precious metals, jewels, and liquors, are weighed by Troy 
weight. 

Note 2.-^This scale of weights is said to have been borrowed fi*om 
Troyes in France — Whence its name. Some, however, contend that the 
name has reference to the monkish title given to Ixmdon of Troy 
Movant, 

§ 74. Apothecaries' Weight. 

20 grains (gr.) make 1 scruple, 3 

3 scruples ** 1 dram, 3 

8 drains " 1 ounce, 5 

12 ounces " 1 pound, ^ 

KoTE. — ^This weight, as its name would imply, is used in weighing 
medicines in small quantities, as for prescriptions. But drugs and 
medicines in gross are bought and sold by Avoirdupois Weight. The 
pomid and ounce Apothecaries' Weight are the same as in TVoy 
Weight 
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§ 76. Avoirdupois Weight. 

16 drams (dr.) make 1 ounce, • oz. 

16 omices " 1 pound, lb, 

25 pounds " 1 quarter, ^ qr, 

4 quarters " 1 hundred weight, cwt 
20 hundred weight *' 1 ton, T. 

Note 1. — Bj this weight are weighed all tilings of &* coarse or 
drossy nature, as bread, butter, cheese, flesh, groceries, and some 
liquids ; all metals, except gold and silyer. 

Note 2. — Formerly 28 pounds were estimated as 1 qr., 112 pounds 
1 cwtt and 2240 Ibi, 1 ton. These weights are still used for cheap 
and heavy articles, such as iron, coal, plaster, ^bc. 

Note 8. — The pound Avoirdupois contains 7000 grams Troy, while 
the Troy pound contains only 5760 grains. 

§ 76. Long Measure. • ' 

12 inches (in.) make 1 foot, ft 

3 feet " 1 yard, yd. 

5 J yards " 1 rod, perch, or pole, rd. 
40 rods " 1 furlong, fur. 

8 furlongs " 1 mile, mi. 

3 miles " 1 league, "^ Z. 

69 J miles, nearly, " 1 degree, deg. or •. 

Note 1.— 4 inches make 1 hand ; 9 inches, 1 span ; 18 inches, 1 cu- 
bit ; 6 feet, 1 fathom ; 8 feet, 1 pace. 

Note 2. — ^The inch is subdivided sometimes into tenths ; sometimes 
into halves, quarters, eighths, sixteenths; and sometimes into 
twelfths, called lines or primes. 

Note 8. — A nautical or geographical mile is ^ of a degree of the 
earth*8 circumference. And since one degree is 69} statute or legal 
miles, we have 1 nautical mile equal to 1|^=1*1527 statute miles 
«=6086| feet. 
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A knot, in nautical language, is a diyision of the log-line of y^ 
of a nautical mile. A half-minute glaM is used in connectioD with 
the log, by obserring how many knota of the log-line are run, while 
the sand is running from the glaae. As half a minute is y-^ of an 
hour, it follows that the number of knots thus run will be the num- 
ber of miles the ship is making hourly. Hence, it is frequently said 
that a ship was running at the rate of a certain number of knots, by 
which is meant the number of nautical miles she was mftlring hourly. 
In this sense, knot is used for a nautical mile. 

21'oTB 4. — The standard length of the yard in the United States, 
from which all other measures of length are derived, is the same as 
that of the Imperial yard of Great Britain. This yard is deduced 
from that of a pendulum which vibrates once in a second in vacuum 
at the level of the sea at London. Such a pendulum is found to be 
3913929 inches. 

Note 6. — ^The French government derive their linear unit of meas- 
ure from one quarter of the circumference of a great cirdo of the 
earth passing through the poles. Having determined by actual sur- 
veys the length of that portion of a quarter cirde, which is comprised 
between the parallels of Dunkirk and Barcelona, they deduced the 
length of the .entire quarter from the equator to the pole, and took 
one ten-millionth part of it for a metre. This method gave for the 
French metre 89*87079 English or United States inches, equal 8*2809 
feet, nearly. 

^ 77. Cloth Mkasxjrb. 

2\ inches (in.) make 1 nail, no. 

4 nails " 1 quarter of a yard, qr, 

3 quarters " 1 Ell Flemish, K Fl. 

4 quarters " 1 yard, yd. 

4 qr. 1^ in, " 1 Ell Scotch, JEJ. S. 

5 quarters " 1 EU English, JEJ, E. 

6 quarters " 1 Ell French, E, Fr. 

10* 
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§ 78. Square Measure. 



square inches {sq, in.) make 1 square foot, 
" 1 square yard, 



144 

9 square feet 
30^ square yards 
40 square rods 
4 roods 
640 acres 



sq.fi. 

sq. yd, 
1 square rod or pole, P. 
1 rood, R. 

1 acre. A, 

1 square milt, M. 



Note 1. — ^This measure is used for measuring surfaces such as 
boards, glass, pavements, plastering, flooring, painting, and any kind 
of materiel or work where length and breadth only are concerned. 
It is always employed for measuring land, and for this reason i5 • 
sometimes called Land Measure. 

A square is a fig^e having four 
equal sides, and aU its angles right 
angles; that is, the sides are per- 
pendiculai; to each other. 

If the length of one of the sides 
is one indi, it is called a sqtMre 
inch; if the length of one of the 
sides is one foot, or 12 inches, it is 
called a square foot, which by the 
figure we see 'is composed of 12 X 
12=144 square inches. 

In a similar manner, if we had a square, each of whose sides was 
8 feet, it would contain 8X8=^ sq.feet, or one yard. 

NoTB 2. — The acre is always apj^ed to sur&ce or area. There is 
no such thing as an acre long. It is of such a magnitude as not to 
admit of being accurately given in the form of a square. The same 
is true of the rood. 

Note 8. — In measuring land, Gunter's chain is used ; its length is 
4 rods, or 66 feet. It is divid9d into 100 links. 









1 foot=12 inches. 
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*l-^ inches 



make 



100 links, or 4 rods, or 66 feet, 
80 chains 
iOOOO square links 
10 square chains 



1 link, /. 

1 chain, c 

1 mile, mt. 

1 square chain, sq. c. 
1 acre, A* 
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§ 79. Solid or Cubic Mbasurs. 



1728 solid inches (S, in,) 

27 solid feet 

40 feet of round timber or J 

50 feet of hewn timber I 

128 sohd feet 



make 1 solid foot. 


S.A 


" 1 solid yard, 


S,yd. 


" 1 ton. 


Ton. 



1 cord of wood, C, 




Note 1. — ^This measure is used in measuring solid bodies or spaces ; 
that is, things having lengthy breacUhf and height or thickneaa : such 
as earth, stone, timber, bales of goods, the capacity of rooms, <fec. 

Note 2. — A cube is a solid bounded 3 feet, 

by six equal squares, resembling a 
common tea-chest. 

If the sides of a cube are each one 
inch long, it is called a et^ic inch. If 
each side is one foot long, it is called 
a cubic footy <&c. 

The figure represents a cul^, each 
side of which is 3 feet or one yard in 
length ; consequently, it represents one solid or cubic yard. 

The top, which is equal to the base, contains 3 X3=:9 square feet ; 
hence, if this was only one foot in height, it would contain 9 cubic 
feet ; but as it is 3 feet in height, it must contain 3 times 9=27 cu- 
bic feet. Hence, one cubic yard is equivalent to 3X3X8=27 cubic 
feet. 

In the same way one cubic foot is equivalent to 12X12X12=1728 
cubic inches. 

Note 3. — A ton of round timber is such a quantity of timber in 
its natural state as, when hewed, will make 40 cubic feet. 

Note 4. — ^A pile of wood 4//. wide, 4 ft. high, and Sft. long, makes 
a cord. One foot in length of ^uch a pile is sometimes called a card 
foot. It cont&ins 16 solid feet: consequently, 8 cord feet make 1 
cord. 
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§80. Wine Measure. 

4 gills (^'.) make 1 pint, pt, 

2 pints ** 1 quart, qt, 

4 quarts " 1 gallon, pal, 

31 J gallons " 1 barrel, bar 

63 gallons " 1 hogshead, hhd, 

2 hogsheads " 1 pipe, pi, 

2 pipes " 1 tun, tun. 

Note. — Hie wine gallon contains 281 cubic indies. The Imperial 
gallon of Great Britain contains 277*274 cubic inches. 

§ 81. Ale or Beer Measure. 

2 pints (pt.) make 1 quart, qt. 
4 quarts " 1 gallon, gal. 

36 gallons " 1 barrel, bar. 

IJ barrels " 1 hogshead, hkct. 

Note. — ^The beer gallon contains 282 cubic inches. Milk is, or 
should be, measured by this measure. 

§ 82. Dry Measure. 

2 pints (pt.) make 1 quart, qt. 

8 quarts " 1 peck, pk. 

4 pecks " 1 bushel, bu, 

32 bushels " 1 chaldron, ck. 

Note 1. — By this are measured all dry wares; as grain, seedst 
roots, fruits, salt, coal, sand, oysters, &c 

Note 2. — ^The standard unit of dry measure adopted by the Uim-' 
ted States is the Winchester bushel This is made, by Eng^ah stat- 
ute, to contaui 2160^^^^ cubic inches. It is a measure of eyMmdHc 
^rm, 8 inches deep and 18^ inches in diameter. 
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§ 83. Time. 



60 seconds (wc.) 


make 1 minute, 


mm. 


60 minutes 






" 1 hour. 


hr. 


24 hours 






" Iday, 


da. 


7, days 






*' 1 week, 


wk. 


4 weeks 






" 1 month. 


mo. 


13 mo., 1 da,, 
365 da., 6 Ar. 


6 Ar., 


"} 


" 1 Julian year, 


yr. 



Note 1. — ^The true length of the solar year is 865*24221'7 days, or 
about 365 da. 5 hr. 48 min. 4*71 sec. 

Note 2. — As the year exceeds 865 days by very nearly 6 hours, 
at the end of every 4 years an additional day is given to the month 
of February. The years containing this extra day are called Bissex- 
tile or Leap Tears. But since the excess of which we speak is not 
quite 6 hours, the addition of the extra day will in time give too 
many days to the calendar ; therefore every closing year of a cen- 
tury (called a centennial year) that is not divisible by 400 is regarded 
as a common year. 

tvery year (except a centennial) that may be divided by 4 is a 
Leap year, and has 866 days. Thus, 1840, 1844, 1848, were leap 
years, as 1852, 1856, Ac, will be ; 1800 not being divisible by 400 
was a common year, but the year 2000 will be a leap year. 

Note 3. — In business transactions 30 days are considered a month, 
and 12 months a year. 

The following lines will help the pupil to remember the number 
of days in each month : 

Thirty days hath September, 
April, June, and November ; 
All the rest have thirty-one. 
Excepting February alone : 
To which we twenty-eight assign, 
Till leap year gives it twenty-nine. 

NoTB 4.— It is very desirable to be able readily to determine th« 
tntanber of days frcnn any particular date to any other date. For 
this purpose, we will give the IbUowing 
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TABLE, 

■BOWUia THB XUMBBE Of DAT! FROM AJd D4T OT OMB MOUTH TO TMB BAMS 
or AMY OTHKE MONTH IN THB SAMB TBAB. 



FROM ANT 

DAT or 



January ••• 
February. 
March..... 

April 

Mat 

JUNB < 

July 

August •••• 
SbptbmbbR' 

OCTOBBR... 

novbmbbr • 
Dbcbmbbr • 



TO THB IAMB DAT Of 



Jan. F«b. M«r. Ap'l May. June July. Aog. 8«pt. Oet. Xov. D*e. 



213 343 
181 S13 



153 

123 

92 

61 

31 

365 

334 

304 

273 

243 



As an example, suppoee we wish the number of days from No- 
yember 6Ui to the 15tii of next ApriL We find Noyember in the 
left-hand yertical colunn, and April at the top lino of the table, and 
at the intersection we find 151 days. So that from November 6th 
to April 6th is 151 days ; consequently, adding 9, we find 160 for the 
number of days between Noyember 6th and April 15th. 

This taUe is constructed on the supposition of 28 days to Febru- 
ary. When there are 29 days in February the proper allowance 
must be made. 



§ 84. Circular Measure. 

60 seconds (") make 1 minute, ' 

60 minutes " 1 degree, ^ 

30 degrees " 1 sign, «. 

12 signs or 360® " 1 circle, cr. 

Note 1. — By this measure latitude and longitude, and the motions 
of the heavenly bodies, which appear to move in circles, are esti- 
mated. 

NoTK 2. — ^Eyery circle, whether great or small, is supposed to be 
divided into 860 equal parts, called degrees. 
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NoTs 8. — ^The sim appears to p^ completely around tbe earth in 
24 hours ; that is, it appears to move westward over an entire circle 
or 360° of longitude in 24 hours. Consequently, in one hour it will 
move over -^^ of 360^=15° of longitude. Hence, if the difference in 
the longitudes of two places is IS*', it will be noon at the more east- 
erly place, just one hour before it is noon at the other place. And 
in all cases, the difference in time of any two places will be at the 
rate of one hour for every 16° of longitude between the two places. 
As an example, suppose the city of Washington to be 77° west of 
Oreoiwich : it is required to find what ikae it is at Washington, 
when it is noon at Greenwich. 

Dividing 77° by 15°, we have 6^^ for the number of hours differ- 
ence in time ; that is, 5h. Sm. And as the apparent motion of the 
sun is westward, it mus^ be earlier at Washington than at Green- 
wich. Therefore, when it is noon at Greenwich, it is 6h. 8m. before 
noon at Washington ; that is, 6h. 52m. A. M. 

§ 85. Measures, &c., not included in the foregoing tables. 

12 individual things make 1 dozen. 

12 dozens or 144 ''1 gross. 

12 gross " 1 great gross. 

20 individual things " 1 score. 

112 pounds " 1 quintal of fish, 

196 " "1 barrel of flour. 

200 " " 1 barrel of pork or beef. 

24 sheets of paper ** 1 quire. 

20 quires " 1 ream. 
A sheet folded in 2 leaves makes a folio. 

" " " "4 " " a quarto or 4to. 

« " " . " 8 " "an octavo or 8vo. 

" " " "12 " " a duodecimo or 12mo. 

** ' " "18 " " an 18mo. 
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EXSBOISES ON THE TABLES. 

1-10. How many farthings in 2 pence? in 4? in 6? in 
8? 10? 15? 20? 25? 50? 100? 

11-20. How many farthings in 1 shilling ? in 2 shillings ? 
in 3? 6? 8? 15? 20? 25? 50? 100? 

21-30. How many pence in 2 shillings? m 3? 5? 7? 
9? 15? 20? 25? 50? 100? 

31-40. How many shillings in 2 pounds ?m3?6?7? 
9? 15? 21? 25? 50? 100? 

41-42. How many pence in Sqr,+2qr.+6qr,+1qr.+ 
Sqr. ? in £4 + 7«. + 6(f . + Sgr. ? 

4^. In a sovereign how many shillings? how many 
pence ? how many farthings ? 

44. How many farthings in ^ / ^ + ^/ g + Ss. + Qqr. ? 

45-60. How many grains in 2pwt,^ in 5? in 7? 15? 
25 ? 50 ? How many m lo2. ? 2c». ? in 5 ? 7 ? 16 ? 26 ? 
50? in 1/6.? 2Z6«.? 5/6«.? 

61-74. How many pennyweights in 2oz. ? in5? 7? 9? 
16? 20? 25? 60? inlZ6.? in 3Z6«. ? in 6 ? 9? 16? 26? 

75-81. How many ounces in 2lbs, ? in ^Ibs. ? in 9 ? m 
15 ? in 25 ? in 60 ? in 100 ? 

82-101. How many grains in 33? m 6 ? 7 ? 12 ? 18? in 
13? in 6? 7? 12? 18? m 15? in 5? 7? 12? 18? in 
IflF? in 5? 7? 12? 18? 

102-110. How many scruples in 23? in 6? in9? inlj? 
in6? in9? inlfli? in6? in9? 

111-118. How many drams in 25? in 6? in7? in 12? 
in6fl7? in9? in 15? in 16? 

119-128. How many drams avoirdupois in 2<». ? in 7 ? 
in 9 ? in 1». ? in 2 ? m 9 ? in 20 ? m IjT. ? m Icwt. ? in iT. ? 

129-136. How many ounces avoirdupois in 2lbs, ? in 7 ? 
in 9 ? in 16 ? in 26 ? in 100 ? in Icwt, ? in 171 ? 
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137-141. How many pounds in 17".? in 3? n 20? in 
60 ? in 100 ? 

142-150. How many inches in %ft, ? in T/f. ? in 20 ? in 
lyrf.? mh\yd9.'t in 1 rod? in .1 furlong? in 1 mile? in 
1 degree? 

161-163. HowmanyfeetinlOOycfo.?mlmile? in 100? 

164-168. How many inches in 18 hands? in 7 spans? 
in 20 cubits ? in 1 fathom ? in 40 paces ? 

169-164. How many inches in 16 nails? in 1 gr. ? in 
1 E, FL ? I E. S,t \ E,E.t 1 E, Fr, ? 

166-167. How many 8q, in, in 42 8q,ft, ? in 1 rood ? in 
1 acre? 

168-169. How many sq, yds, in an acre ? in 1 «5'. mi, ? 

170-^172. How many sq, in, in 1 sq, yd,^, in 1 T, hewn 
limber ? in 1 (7. ? 

173-177. In 6 tuns, wine measure, how many hhd, ? how 
many bar, ? how many gal, ? how many qt, ? how many pt, ? 

178-180. How many pts. in 1 hhd, ? how many qts, ? 
how many gi, ? 

181-182. How many more pints in 1 bar., beer measure, 
than in 1 har,, wine measure ? in 1 hogshead wine than in 
1 hhd, beer ? 

183-186. How many quarts in 1 6w. ? in 1 cA. ? in 16 cA. ? 
m25? 

187-189. How many pecks in 60 6w. ? in 60 cA.? in 
100 ch. % 

190-197. How many seconds in 6 min, ? in 16 min, ? in 
30 min, ? in 46 min, ? in 1 Ar. ? 12 hr, ? 24 hr, ? in 1 wh, ? 

198-200. How many hours ml wk,1 62 wks. ? 366 days ? 

201-207. How many seconds. Circular Measure, in 2' ? 
in 8' ? in 16' ? in 2© ? in 8© ? in 16° ? in 1 cr. ? 

208-211. How many minutes in 2^ ? in 12° ? in 26° ? 
in 1 cr, ? 

n 
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212-214. How many umts in 6 doz.'! in 6 gross? in 6 
great gross ? 

215-218. How many umts in 6 score? in 25 score? in 
100 score? 

219-221. How many pomids in 6 bar. flour? in 25 ? in 
100? 

222-225. How many sheets paper in 5 quires? in 1 
ream ? in 7 reams ? in 8 reams ? 

226-233. How many pence in 100 farthngs ? in 96/ar. ? 
in 48/ar. ? m 112/ar. ? m 360/ar. ? in 24/ar. ? in 36/ar. t 
in 72/ar. ? 

234-239. How many sbilfings in 144(f. ? in 480(f. ? in 
9erf. ? in 140<f.+16/ar. ? in lOOrf.+80/ar. ? m 94<f. + 8/ar. ? 

240-246. How many pounds sterling in 360«. ? in 240«. ? 
in 60«.? in 400«.? in 640*.? in 58«.+144<f. ? in 85«.4- 
ISOrf.? 

947-250. How many sorereigns in 100^. ? in 750». ? in 
872*. ? in 200*. ? 

, 251-262. How many pennyweights of gold in 96^. ? in 
800^. ? in 100^. ? in lOOO^r. ? in 1728^. ? How many 
ounces of gold in lOOpwt ? in 1000jpt£^<.? in 210pii>/.? in 
AOOpwt't How many pounds of gold in 36502?. ? in720(». ? 
in llOoz, ? 

263-265. How many drams m 213? in 453? in 1003? 

266-268. How many ounces in 483 ? in 363 ? in 6003? 

269-272. How many pounds in 1445 ? m 365? ? In lOOj ? 
in 4605 ? 

273-276. How many tons in 400cwt.^ in lOOOcw^. ? in 
840cwt. ? in I80cwt. ? 

277-281. How many pounds avoirdupois in I6OO02:. ? in 
860(».? m 50002.? in 365os?. ? in 71 log. ? 

282-286. How many yards in 132/if. ? in 600/3f.? in 
927/<. ? How many feet m lOOw. ? in 750tn. ? 
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287-289. In 600 quarters of cloth, how many yards ? 
how many English Ells ? how many French Ells ? 

290-292. In one square mile of land, how many acres ? 
how many roods ? how many sq. rods ? 

293-295. How many chams in 600 links? how many 
feet ? In 660 feet how many chains ? 

296. How many cords of wood in 1280 cubic feet ? 

297. In a pile of wood 4 feet wide, 4 feet high, and 100 
feet long, how many cords ? 

298. How many bushels m IQOpk, ? 

299-300. How many hours in ZOOmin. ? in lOOOmtn. ? 
I, 

REDUCTION OF DENOMINATE QUANTITIES.* 

§ 86. When the quantity is to be reduced from a higher 
to a lower denomination, the process is called Reduction 
Descending ; when from a lower to a higher. Reduction 
Ascending. 



Reduction Descending. 



CASE I. 



Reduce £7 5«. \0d. Zfar. to farthings. 

There are 20a. in a pound ; therefore 7 X 20 
will giye the shillings in £7. But the 5«. of 
the given quantity are also to be reduced. 
Adding these to the shillings already found, 
we have 145«. in £7 5«. Multiplying 145, 
the number of shillings, by 12, because there 
are 12dl in a shilling, we obtain the number 
of pence in 145«.; adding the lOd, we have 
1750<i in £7 5a. lOd Multiplying 1750 by 4, 



£7 5«. lOd: Zfar, 
20 
140a. 
5a. 

145a. 
12 



l740dL 
lOd: 

I750d 
4 

7000/0^ 
Zfar. 

7003/ar. 



* Tbe term foantity is used here in preference to the term number, because it 
niay include denominate fractions as well as denominate integers ; and because 
' numbers of diflferent denominations often form but one quanti^. 



\ 
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becftuse there are 4 fartbingt in a penny, and adding the S/or. to 
the product, we have TOOS/ar. in £1 6«. lOd 3/ar. 

CASE II. 

I^u<^e ^^^hf ^ ^^ value in farthings, or in the fraction 
of a farthing. 

We proceed as in Case I Multiplying £^ by 20, we obtain for 
a product the value of £^ in the fraction of a shilling ; that is, 
£^^z=^i,=:j\8. Multiplying this by 12, we obtain its equiva- 
lent value in the fraction of a penny ; that is, -{^«.=-}-Jd!.=|dL Mul- 
tij^ying this by 4, we obtain its equivalent value in the fraction of a 
farthing ; that is, f dl=|/ar., or 2f /cr. ^ 

By cancelation the process becomes 

1$ 



8 



CASE ni. 



Reduce f yrf., cloth measure, to its equivalent value in 
lower denominations. 

We proceed as before, multiplying }, the number of yards, by 4, 
because there are 4 quarters in a yard, we obtain the number of 
quarters equivalent to | of a yard ; that is, |ydl=-»/-^.:=l^. 
Reducing the fractional part only of this result, we have i^r.=i X4na. 
=:|na.=2na. Collecting the integers we have Iqr, 2na, for the an- 
swer. 

CASE IV. 

Beduce £0*778125 to its value in lower denominations. 

We first multiply the given decimal by 20, as in cases 1 and 2, 
and obtam a product in shillings, and the decimal of a shilling. B«- 
ducing the fractional part of this product still further, wo obtain 
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£0-778126 
20 

15-562500«. 
12 

6-760000<i: 

4 



ha eqtimdent yaluu in pence, and the decimal 
of a penny. Multiplying the decimal part of 
this second result by 4, to reduce it to farthings, 
we obtain ^far. for a final product Collecting 
the integers, we have 16«. 6dl 8/ar. for the an- 

tnrer. 

From the foregoing examples, we may deduce 8*000000/ar. 

the following rule for the reduction of higher to lower deoomi- 
nations. 

I. Multiply the single quantity of a higher denomination, 
or the highest term of the compound quantity, by the number 
of the next lower denomination required to make one of thai 
higher ; the product will be in the lower denomination, 

II. To this product add the term {if there be any) in the 
given quantity, which is of the same denomination as the 
product, and multiply as be/ore, and so on. 

III. The final product, or (if the single quantity be a 
fraction) the integers, if any, of the successive products, 
taken collectively, will give the result required, 

^ 87. Reduction Ascending. 



CASE I. 

Reduce 7003 farthings, to pounds, shillings, pence, and 
farthing& 

Obviously the process of Reduction Ascending is the reverse of 
Reduction Descending. 

In 7003/«rr., there can, of course, be 
but ^ as many pence, since 4 farthings 
make 1 penny. Dividing, then, by 4, 
we obtain l750dL for a quotient, and 
Sfar, remainder. Next we divide the 
number of pence by 12, since there are 
IS pence in a shilling, and obtain 145«. for a quotient, and lOdL re- 
11* 



4 ) 7008/ar. 

12 ) 1760dL 8/ar. rem. 
210 ) 14I6«. lOctrem. 
£7 6«. lOd. %far. 
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mainder. Lastly, dividing the number of shillings bj 20» we obtain 
£7 for a quotient, and 5«. remainder. We haye, then, for a total 
result, £^ 5«. lOd. S/ar. 

CASE II. 

Reduce jfar. to the fi-action of a pound sterling. 

We proceed as in Case L Dividing ^f^^- ^7 ^* ^^ obtain for a 
quotient the value of ^/ar. in the fraction of a penny ; that is, 
^^d. Dividing this by 12, we obtain for a quotient the value of 
^■^d, in the fraction of a shilling ; that is, ^J^*. Dividing this by 20, 
we obtain for a quotient the value of ^Ji^'. in the fraction of a £ ; 

that is, ijf ,,«.=Jef A^=£TirW 
By cancelation, the process becomes, 

3 1 

f/ar.=-xiXj^X^ofa£=£T^. 

4 

CASE III. 

Reduce 2da. lOhr, brain, to the fraction of a week. 

As thdre are 60 minutes in 1 hour, to reduce any number of tiin- 
utes to hours, we divide by 60. Then 5min.=^, or 7^2^* Adding^ 
to this quotient the lOAr. of the quantity to be reduced, we have 
10 J^Ar. Dividing this by 24, to reduce it to days, we have lOy'^Ao. 
= VV^r., and »^-T-24=||J; that is, \0^^hr.=^\\da. Again, di- 
viding this quotient with the 2da. added in, by 7 to reduce it to weeks. 
2\%\da.=^%lda^ and r,?^'7=5Vft J *•>»* !«. 2Hi<^=5VA"*-. 
the required fraction. 

CASE IV. 

Reduce 15». 6c?. 3/ar. to the decimal of a pound sterling. 

This example is similar to the preceding. The only difference i8» 
that the answer here is required in a decimal instead of a common 
fraction 

Dividing 8, the number of farthings, by 4, and expressing the quo- 
tient decimally, we have i=:0-76 that is, 8/ar.=0*75<i Then 6d 
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ft*'7fl 
Zfar.=6l5d. Dividing by 12, we have — --=0*6626; tbat ia» 

6*V5dl =0*5625 «. Adding to this quotient the 15«., we have l^t. 6d 

3/ar. = 15-5625*. Dividing by 20, we find ii' i^=0-778126 ; 

that is, 15'5625«.=£0*778125, for the required decimaL 
The work may be conveniently arranged as follows : 
We place the diflferent denominations in i 4|8/ar. 

fvtliimn -uritli f.hA KiriAllpflf. rlADnminAfinn io'^i.tk 



2lO 1 5-5625<. 

|o-778:25ofa£. 



a oolunm, with the smallest denomination 126-75(i 

at the top ; we then suppose naughts an- 
nexed to the 3 farthings, and divide by 4, 
and the quotient, which must be a decimal, 
we place at the right of the 6d. ; we next divide 6'75dl with Qaa^^ 
annexed, by 12, and the quotient, which is |dso a decimal, we place 
at the right of the 15«. ; finally, we divide the 15*5625«. by 20. In 
dividing by 20, we cut off the naught, and divide by 2, observing to 
remove the decimal point one plaoe to the left. 

From the foregoing examples we may deduce the following rule 
for the reduction of lower to higher denominations. 

I. Divide the single quantity of a lower denomination, or 
the lowest term of the comj^mnd qtiantity, hy the number which 
is reqttired of suck denomination to m^zke one of the next high- 
er ; the quotient will he in that higher denomination, 

II. To this quotient add the term {if there be any) in the 
given quantity, which is of the same denomination as the quo- 
tient ; and divide as before, and so on. 

III. The final quotient, or {if the single quantity be a 
whole number) the final quotient with the intermediate re- 
mainders, will give the answer required, 

PROMISCUOUS EXERCISES IN REDUCTION OP DENOMINATE QUAN- 
TITIES, INCLUDING APPLICATIONS OF THE TABLES. 

301. In £41 5s, 2d, Ifar, how many farthings ? 

302. In 1 18567 farthings, how many pounds, shillings, 
asid pence ? 
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303. Reduce £75 to shillings. 

304. Reduce Ids. 6d. to pence. 

306. Reduce 26«. Sd. 2/ar. to farthmgs. 

306. In 48926 grains, Troy Weight, how many pounds^ 
ounces, pennyweights, and grains ? 

307. In 3605 pennyweights, how many pounds, ounces, 
and pennyweights ? 

308. In 1000 ounces, Troy Weight, how many pounds 
and ounces ? 

309. In 4lb. 6oz, 1 Spwt 6gr, how many grains ? 
.310. In 100Z6. 1^. how many grains? 

311. In 4ft 65 1^, how many drams? 

312. In 1000 grains, Apothecaries* Weight, how many 
ounces, drams, scruples, and grains ? 

313. In 11621 grains, Apothecaries* Weight, how many 
pounds ? 

314. In 873460 drams, Avobrdupois Weight, how many 
tons? 

316. Reduce bcwt 21/6. 4iOZ. to ounces. 

316. Reduce IT, \cwt, \dr. to drams. 

317. Reduce 866702 drams to tons. 

318. In 4355 inches, how many yards ? 

319. In 248 miles, how many inches ? 

320. How many inches in 360 degrees, of 69^ miles to 
each degree, which is the circumference of the earth, nearly ? 

321. Reduce 12 Ells French to nails. 

322. Reduce 11 Ells English, 3 quarters, to quarters. 

323. Reduce 10 Ells Flemish, 3 quarters, 1 nail, to naib. 

324. Reduce 4 yards to quarters. 

325. In 1000 nails, how many yards ? 

326. How many inches in 6 yards, 3 quarters? 

327. How many square inches in 10 square feet ? 

328. In 3 square miles, how many square rods or poles ? 
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329. In 3 acres, 27 rods, bow many square feet ? 

330. In 26025 square feet, bow many square roods ? 

331. In 70000 square links, bow many square cbains? 

332. How many square links in 5 acres ? 

333. In 17 cords of wood, bow many cubic feet ? 

334. In 17 tons of round timber, bow many cubic incbes? 
835. Reduce 17900345 cubic incbes to tons of bewn 

timber. 

336. In 1000 cord feet of wood, bow many cords ? 

337. In 19 cubic feet, bow many cubic incbes? 

338. In 16 bogsbeads of wine, bow many gills ? 

339. In 10000 gills of wine, bow many barrels ? 

340. Reduce 2 pipes, 7 barrels, 3 quarts of wine, to pints. 

341. Reduce 31752 gills of wine to barrels. 

342. Reduce 201600 gills to tuns of wine. 

343. Reduce 11 bogsbeads of beer to pints. 

344. In 100000 pints of beer, bow many bogsbeads? 

345. In 10 bogsbeads, 1 quart, 1 pint of beer, bow many 
pints? 

346. In 36 busbels, bow many pints ? 

347. In 25 cbaldrons, 29 busbete, bow many quarts ? 

348. In 10000 pints, bow many cbaldrons ? 

349. In 1597 quarts, bow many busbels ? 

350. In 30 days, bow many seconds? 

351. In 19 years, of 365} days eacb, bow many bours ? 

352. In 25 years 6 days, bow many seconds ? 

353. How many days from tbe birtb of Cbrist to Cbrist- 
mas, 1843, allowing tbe years to consist of 365 days 6 
hours? 

364. A person was bom May 3, 1795. How many days 
old was be May 3, 1821, paying particular attention to tbe 
wder of leap year ? 

055. Suppose a person was bom February 29, 1796; 
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how many birthdays will he have seen on February 29, 1844, 
not counting the day on which he was bom ?* 
866. In 3 signs 18 degrees, how many seconds ? 

357. In 6 signs 9 degrees, how many degrees ? 

358. In 1000' how many degrees ? 

359. In 10000" how many degrees ? 

360. Reduce 45° 46' 35'^ to seconds. 

361. In 1000 things, how many dozen ? 

362. How many buttons in 6^ dozen ? 

363. In 80000 tacks, how many gross ? 

364. In three score and ten years, how many years ? 
366. In 16 quires of paper, how many sheets ? 

366. In a ream of paper, how many sheets ? 

367. Reduce ^^ of a yard to a fraction of a mile. 

368. Reduce ^ of a gill to the fraction of a gallon. 

369. Reduce f f ^ of a pound to the fraction of a ton. 

370. Reduce ^ of a mile to the fraction of a foot. 

371. Reduce ^ of |^ of ^ of a yard to the fraction of a mile. 

372. Reduce ^ of |^ of §| of a gallon to the fraction of 
a gill. 

373. Reduce ^ of |^ of a hogshead of wine to the fraction 
of a gill. 

374. Reduce ^ of f of 4^ yards to the fraction of an 
inch.- 

375. Reduce i of ^^ of a farthing to the fraction of a 
shilling. 

376. Reduce ^y of an ounce to the fraction of a pound 
avoirdupois. 

377. Reduce f of |^ of 1 rod to the fraction of an mch, 
of a foot, and of a yard. 

* It must be recollected that the year 1800 was a common year, having no S9th 
oTFebroaiy. 



§ 87.] BEDUCnON OF D£KOMmATB K0MBSSS. 181 

378. Reduce ^ of f of 1 hour to the fraction of a month 
of 30 days, and to the fraction of a year of 365 days. 

3Y9. Reduce f of 1 yard to lower denominations. 

380. What is the value of f of | of 1 mile ? 

381. Reduce f of | of 1 cwt. to lower denominations. 

382. What is the value erf ^ of 14 miles, 6 furlongs ? 

383. What is the value of J^ of f of 2 days of 24 hours 
each ? 

384. What is the value of J of |- of ^ of an hour f 

385. Reduce \^ of a solar day to lower denominations. 

386. What is the value of }f| of a pound avoirdupois ? 

387. What is the value of y^ of a bushel ? 

388. What is the value of y^y of a year of 365 days ? 

389. What is the value of J of f of | of an acre ? 

390. Reduce £8 5«. 2d. Iqr, to the decimal of a £. 

391. Reduce Sqr, 2na, to the decimal of a yard. 

392. Reduce Ift. 4in, to the decim^ of a yard. 

393. Reduce 3^. 4oz. Spwt Igr. Troy to the decimal of 
a pound. 

394. Reduce 83/Mr. *Jrd. iyd, 2fi, to the decunal of a mile. 

395. Reduce Zh, ZOnun, lOsec, to the decimal of a day. 

396. Reduce £3 5«. Od. 2far, to the value of a £. 

397. Reduce 28 gallons of wine to the decimal of a hogs- 
head. 

398. Reduce 4s, 6^. to the decimal of a £. 

399. Reduce 18s. 3jc?, to the decimal of a £. 

400. Reduce 3 peclra, 5 quarts, and 1 pint to the decimal 
of a bushel. 

401. Reduce llAr. 16m, 15sec. to the decimal of a day. 

402. Reduce 20 rods, 4 yards, 2 feet and 6 inches to the 
dedmal of a furlong. 

403. Reduce i2niin, BQsec, to the decimal of an hour. 
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404. Eedace 30 da3rs, 3 boors, 27 minutes, 80 seconds, 
to the decimal of a year, of 365*24224 days. 

406. Reduce 5hr, 48mm. 49-536«ec. to the decimal of a day. 

406. Reduce 0'9075-4. to its value in lower denominations. 

407. What is the value of £0-126 ? 

408. What is the value of £0-66f ? 

409. Reduce 0*376 of a hogshead of wine to its value in 
lower denominations. 

410. Reduce 0121212 of ayear of 366 days to its value 
in lower denominate numbers. 

41 1. What is the value of 0*3366 of a pound avoirdupois ? 

412. What is the value of 0*3322 of a ton ? 

413. What is the value of 0*2626 of a mile? 

414. What is the value of 0*346 of a £ ? 
416. What is the value of 0121212 of a day ? 

416. What is the value of 0*3466 of a £ ? 

417. What is the value of 0*9876 of a £ ? 

418. What is the value of 0*24224 of a solar day ? 

419. What is the value of 0*376 of a great gross ? 

420. What is the value of 0*76 of a score ? 

421. What is the value of 0*486 of a quintal of fish? 

422. What is the value of 0*3434 of a barrel of flour ? 

423. What is the value of 0*7676 of a barrel of pork ? 

424. What is the value of 0*986 of a qiure of paper? 
426. What is the value of 0*666 of a ream of paper ? 

AnDmoN OP Dbnominate Numbers. ' 

§ 88. If we vnsh to find the sum of £6 6«. 3rf. 1/ar., 
£7 Is. lOd. 2/ar.y £l 13*. 6i., £4 IBs. Od. 2/ar., we pro- 
ceed as follows : 

Placing the numbers of the same denomination in the same col* 
umn, we add the column of farthings,, which we~ find to bo 5. But 
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we knowthot 6 £EU*th]Dg8 are eqairident to 1 
peony and 1 farthing; we therefcnre write 
down the 1 fjarthing under the ccdumn of far- 
things, and carry the penny into the next col- 
umn, whose sum thus becomes 19 pence, which 
is the same as 1 shiUing and 7 pence ; we write 
down the 7 pence under the column of pence, 
and carry the shillxLg to the column of rfiil- 
lings, whose sum then becomes 88 shillings, 
which is the same as 1 pound and 18 shillings ; we write down the 
18 shillings under the colunm of shillings, and carry the pound to 
the column of pounds, whose sum then becomes 19 pounds ; and since 
pounds is the highest denomination, we write down the whole. 
Hence we deduce this general 



£ 9. d. far, 

6 6 8 1 

7 1 10 2 
1 18 6 
4 18 2 

£19 18«. 7d: Ifar. 



RULE. 

I. Place the numbers so that those of the same denomina- 
tion vfiay stand beneath them in the same column. 

II. Add the numbers in the lowest denomination ; divide 
their sum by the number expressing how many of such de- 
nomination are required to make one of the next higher. 

Write the remainder under the column added, and carry the 
quotient to the next column ; which add as before, 

III. Proceed thus through all the denominations to the 
highest, whose sum must be set down entire. 





EXAMPLES. 




(426.) 








£ 9. d. 


(427.) 


(428.) 


(429.) 


7 13 3 


£ 8. d. 


£ 8, d. 


lb, oz,pwt,gr. 


3 5 10^ 


11 6\ 


6 6 5 


10 10 10 10 


6 18 7 


2 4 4 


8 1 7J 


2 23 


2 5; 


5 6J 


^2 H 


3 17 


4 3 


1 3 4 


13 llj 


2 2 10 


17 16 4i 


10 10 10 


6 6 6 


1 2 20 



12 
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(430.) (431.) (432.) (433.) 

lb. osLpwtgr, lb, oz,pwe, gr. fo 5 3 9 ^r. fij ^ 3 3 

6641 7305 8 10 72 19 2 11 60 

1 11 19 13 11 ^ 17 22 10 6 10 10 8 3 1 

0304 4000 20 0121 15 14 10 22 

8912 2 10 15 17 5121 15 0650 

44 19 06 18 16 8051 13 7541 



(434.) 




(435.) 


(436.) 




(437.) 


3 3yr. 


ton. cwt. qr. 


lb. oz. dr. 


cwt.gr. lb. oz. 


L. 


mi. fur. rd. yd. 


1 18 


10 18 2 23 15 1 


4 3 20 6 


1 


2 6 37 4 


2 1 15 


1 15 


14 15 


5 12 3 


6 


30 5 


3 2 13 


12 


1 


3 10 


12 8 





14 3 


4 


13 24 1 11 


3 24 13 


2 


110 


6 1 7 


2 


2 2 


7 8 


1 2 20 10 


3 


2 25 1 


(438.) 




(439.) 


(440.) 




(441.) 


rd.yd.ft in. 




yd.gr. no. 


KFLqr no. 




E.S.qr.na. 


10 4 


2 8 




15 1 2 


3 2 3 




4 2 2 


1 3 


5 




13 3 


15 1 2 




10 1 1 


8 2 


1 6 




20 2 2, 


9 2 




9 2 


1 1 


4 




3 


8 1 




13 2 


2 


1 9 




8 1 1 


10 




15 1 1 



(442.) (443.) (444.) (445.) 

8q.yd8q.fL8q.in. M. A. B. P. 8yd 8. ft. 8 in. a8/i. 

100 8 130 100 1 30 4 26 1000 10 120 

50 100 10 600 2 10 1 10 1541 8 100 

10 5 8 40 1 12 20 80 2 80 

8 143 3 2 10 17 11 110 

13 2 8 4 4 20 8 25 59 12 6 
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(446.) (447.) 


(448.) 




(449.) 


a 4i.fU kkd,gal,gtpt tun,pi,hhd,gaLqtpt,ffi 


hhdffaL qt.pL 


a 7 4 


30 8 1 11 


1 37 3 1 8 


2 50 3 1 


10 4 10 


25 1 10 


60 1 2 


10 30 1 


12 1 25 


2 11 


1 13 


1 1 


11 25 1 


8 6 


60 1 4 1 


25 2 


25 1 1 


15 3 13 


45 3 8 


1 18 


1 3 


6 52 3 1 


(460.) 


(451.) 


(462.) 


(453.) 


bar. gal, qt. 


cA. hu, pk. qt. pt 


bu, pk. qt pt. 


da. hr, nuiee. 


10 30 1 


1 30 3 7 1 


10 1 


1 1 


15 18 50 49 


6 20 


30 2 3 


2 3 


6 


1 13 59 59 


15 2 


10 19 . 1 1 


5 2 


3 


4 23 2 


10 3 


5 10 2 4 


8 


1 


10 11 14 


4 25 1 


4 4 5 1 


15 *2 


4 


2 10 15 


(464.J 


(465.) 


(466.) (457.) 


tp*. da. hr, m, 9ee. cr. b. <* 


/ // 


B. o 


/ o / // 


1 2 13 40 30 18 25 40 35 


1 25 


2 13 10 19 


9 6 10 


8 3 11 1 


2 43 


18 50 1 40 35 


5 22 55 45 1 29 59 


2 5 39 2 48 39 


2 3 4 


1 15 1 10 


13 5 


4 


4 30 40 


12 4 


5 2 5 


4 3 


4 15 


10 10 45 45 



Subtraction of Dknominatb Numbers. 

§ 89. Subtract £16 135. lOcL from £20 6«. Sd. 

"We place the numbers of the subtrahend di- 
rectly under the numbers of the same denomina- 
tioD in the minuend. We cannot subtract lOd. 
from Sd. ; we therefore increase the Bd. by 12d, 
making 20(1 ; then subtracting lOd from the 20(1 
we have the difference lOdL, which we write under 
the column of pence. Having added 12(il to the minuend, we must 
equally mcrease the subtrahend, which we do by adding It. (the 



£ 


9. 


d. 


20 


6 


8 


16 


18 


10 


4 


11 


10 
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same as the 12(1) to the ISs^ making lit. This cannot be subtract- 
ed from 6s,; we therefore increase the 6$, by 20s., making 25j; 
Now, subtracting 14«. from 25s. we have lis., which we write under 
the column of shillings. Before subtracting the pounds, we add £1 
to £16 to C(mipensate for the 20s. added to the 6s., and then aay 
£16 from £20 leaves £4. 
Hence, we have this general 

RULE. 

I. Place the less number under the greater, so that the 
same denominations may stand in the sam>e column, 

II. Begin at the right, and subtract each number in the 
lower line from the one directly above it, and set the remain- 
der below, • ' 

III. If any number in the lower line is greater than the 
one above it, add so many to the upper number as make one 
of the next higher denomination ; then subtract the lower 
number from the upper one thus increased, and set doum the 
remamder. Carry 1, expressing the increase of the upper 
line, to the next number in the lower line ; after which suh- 
tract this number from the one above it, as before ; and thus 
proceed till all the numbers are subtracted, 

PROOF. 

If the work be right, the difference added to the subtra- 
hend will equal the minuend, as in simple subtraction. 













EXAMPLES. 
















(468.) 






(459.) 




(460.) 




T. 


ewt. 


qr,lh. 


02. 


dr. 


A, R, P. 


fb 


5 


3 


3 


gr. 


13 


18 


1 20 





13 


69 3 25 


24 


7 


2 


1 


16 


10 





3 21 


12 





10 38 


16 


10 


3 


2 


17 
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(461.) 




(462.) 




(463.) 


L, mi.fwr. rd. 




E. Fr, qr. no. 


eh. 


6tt. pk. qt. pL 


16 2 7 39 




10 i 


5 


30 


10 1 1 


6 7 8 




6 ] 


I 3 


10 


8 3 6 1 


(464.) 




,466.) 




(466.) 


tun, pi. hhd. g<U, qt 


da. 


hr, m. 


tec 


yr. mo, vsk. da. 


10 1 1 60 


1 


100 


10 


I 


17 8 3 1 


1 60 


3 


60 


40 


46 


4 12 6 


(467.) 


(468.) 


(469.) 


(470.) 


fiUjur. TcL 


a 


8,ft. 


a Cardfi. 


£ B. d. 


60 


46 


126 


100 


6 


60 1 


40 7 39 


10 


127 


8Q 

2.) 


7 


30 10 10 


(471.) . 




(47 


(473.) 


yr. mo, da. 




yr- 


9710. da. 




yr, mo, da. 


1838 9 6 




1839 


2 4 




1840 9 16 


1837 10 1 




1838 


9 6 




1837 10 1 


(474.) 


(475.) 


(476.) 


yr, mo, da. 




yr- 


mo, da. 




yr, mo, da. 


1840 3 6 




1860 


9 3 




1860 11 2 


1836 4 1 




1796 


6 7 




1776 6 4 



EXERCISES IN ADDITION AND SUBTRACTION. 

477. Bought 20 yards of broadcloth for £18 58. Sd„ 30 
pounds of feathers for £8 2s. 4c?., 100 yards carpeting for 
£45 lis. 8d., 10 pieces of cotton cloth for £8 IBs. Id., 50 
yards of calico for £2 Os. lOd. What was the cost of the 
whole ? 

478. Bought four hogsheads of sugar, weighing as fol- 
lows : 1st weighed Scwt. Iqr. 23/6. lOoz. ; 2d weighed 

12* 
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i)ctDt 2qr, Olb. Soz. ; 3d weighed lOcwt. 0^. Olb, Soz, ; 4th 
weighed 8€wL 3qr, 23lb, How much did the four weigh ? 

479. A man owns three farms : the first contains 69 acres, 
3 roods, 10 rods; the second contains 300 acres, 5 rods ; 
the third contains 150 acres, 2 roods. How many acres are 
there in all ? 

480. Suppose a note given August 3d, 1838, to be paid 
November 10th, 1843. How long was the note on interest, 
if we count 30 days to the month ? and how long if the time 
is accurately computed ? 

481. A person buys 15cwL Sqr. 20lb. of sugar, and sells 
10ct£^^ Oqr, 11/6. How much remains unsold ? 

482. From & piece of cloth containing Si yd, Sqr. 2na. 
there has been taken at one time 6yd, Iqr., at another time 
lOyd, Sqr, Sna. How much remains ? 

483. From a pile of wood containing 100 cords, I sold at 
one time 10(7. lOOS, ft; at another time 18(7. 5dS, ft. 
How many cords remain unsold ? 

484. A farmer raises lOObu, Spk, 2qt, of wheat from one 
field ; Sibu, Ipk, Iqt, Ipt, from another field ; he sells 5Sbu. 
to one person, and Sibu, 2pJc, \qt, to another person. How 
many bushels has he remaining ? 

485. Bought 6 loads \of coal. The first weighed 2066 
poimds ; the second, 2250 ; the third, 2240 ; the fourth, 
2310 ; the fifth, 2330. What was the entire weight ? And 
how many tons of 2000 pounds each ? 

486. A person engages to build 100 rods and 10 feet of 
stone fence : at one time he builds 17 rods, 5 feet; at an- 
other time 37 rods, 15 feet. How much still remains to be 
built? 

487. How much cloth in 3 pieces, measuring as follows : 
first piece 37 yards, 3 quarters, 1 nail ; second piece 41 yards, 
1 J Flemish Ells ; thh-d piece 43 yards, l"J Enghsh Ells ? 
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488. Bought 3 loads of wood : the first was 8 feet long, 
4 feet wide, and 3 feet high ; the second was 7 feet long, 
4 feet wide, and 2 feet high ; the third was 9 feet long, 3 
feet wide, and 3 feet high. How many solid feet in the 
whole ? How many cord feet, and how many cords ? 

"489-491. George Washington was bom Feb. 22, 1732 ; 
John Adams Oct. 19, 1735. How much earlier was the 
birth of the former than that of the latter ? How long a 
time from the birth of each to January 1, 1851 ? 

492. William Shakspeare was botn April 23, 1564. How 
long since was that, estimating from January 1, 1861 ? 

493. How long from the birth of Milton, Dec. 9, 1608, 
to the birth of George Washington ? 

494. The latitude of New Orleans is 29° 57' 30", that 
of Portland is 43° 36'. What is the difference in latitude 
of these two places ? 

495-496. The latitude of New York is 40° 42' 40". How 
far is it north of New Orleans ? and how far south of Port- 
land? 

497-499. The latitude of Boston is 42° 21' 23". How 
far is it north of New York ? how far north of New Or- 
leans ? how far south of Portland ? 

600. Henry Jenkms, of England, died Dec. 8, 1670, at the 
advanced age of 168 years, 9 months. When was he bom ? 

601. America was discovered by Columbus Oct. 14, 1492. 
How long was that before the landing of the New England 
Pilgrims, Dec. 20, 1620 ? 

Multiplication of Denominate Numbers. 

§ 90. Multiply £13 5s. lOd. by 6. 

First, we say 6 times lOd. is BOd, which equals 4». and 2d. ; we 
set down the 2d and reserve the 4$, Wc tl^en say 6 times 5<. equals 



£ 
18 


& d, 

6 10 

6 


66 


9 2 
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26f., to which, adding the 4t. we have 29«^ whidi 
equals £1 9<. ; we set down the 9<. and reeerye 
the £1. Finally, we say 6 times £18 is £66, to 
which adding the £1, wo have £66 ; this being 
the highest denomination, we set it down entire. 
Hence this general 

, RULE. 

Commence at the right handy and multiply the number m 
eojch denomination hy the multiplier. Divide each product 
by the number expressing how many of the denomination of 
such product are required to make one of the next higher de^ 
nomination. Write the remainder ^ if any, under the num* 
ber multiplied, and carry the quotient to the next column. 

The entire product cf ike highest denomination must be 
set dovm, 

EXAMPLES. 

602-507. Multiply £10 10«. lOd, by 3 ; by 6 ; by 6 ; hj 
7; by 8; by 9. 

608-514. Multiply ^cwt, Oqr, 2lb, 4oz, 5dr. by 3 ; 4 ; 6 ; 
6 ; 7 ; 8 ; 9. 

615-623. Multiply Scwt, 6lb, Idr, by 3 ; 4 ; 6 ; 6 ; 7 ; 
8; 9; 11; 12. 

624-529. Multiply Sgal, 3qt. Ipt. Sgi, by 36 ; 42 ; 30 ; 
64; 81; 49. 

Note. — ^The multipliers in the preceding example may be regard- 
ed as composite numbers. 

630. In 3 hogsheads of sugar, each containing lOctr^. Sqr. 
bib., how many hundred weight ? 

631. How much cloth will it take for 7 suits of clothes, 
if each suit require *lyd, Sqr. Ina, ? 

632. How much wood can a horse draw in 13 loads, if he 
draw 1 C, ldS,ft. at each load ? 
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533. How long will it take a man to saw 6 cords of wood^ 
if he employ 7Ar. 30mm. Adsec, to saw one cord, allowing 
10 working hours for each day ? 

534. The circumference of a wheel is 16 feet 2 inches. 
What distance will this wheel measure on the ground, if it 
is rolled over 365 times ? 

535. Allowing the year to coAst accurately of 365 days, 
5 hours, 48 minutes, 49^ seconds, what will he the true 
length of 1843 years ? 

536. What will 35cu;^. of cheese cost, at 15«. 6d. per hun* 
dred weight ? 

537. How much hrandy^in 84pf., each containing 128^0^. 
2qt Ipt Sgi. ? 

538. In 21 loads of wood, each IC, left,, how many 
cords ? 

539. Suppose the piston-rod of a steam-engine- to move 
Sft 4)-m. at each stroke. Through what distance will it 
moTe in making 1000 strokes ? 

540. Bought as follows : 



lb. 


«. d. 


18 of green tea, at 
12 of raisins, " 


12 3 per pound. 
12" " 


27 of loaf sugar, " 
15 of English currants, " 
14 of citron, " 


14"" 

2 3" " 

3 6" " 


What is the amount of the whole purchase ? 

541. What is the amount of the followmg bill of goods ? 


16 yards of broadcloth, at 
12 " " silk. 


£ 8. d 

13 6 per yard. 
18 3 " " 


20 " " calico, " 


19" " 


24 " " sheeting, " 
22 " " muslin, " 


13"" 
3 4" " 
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[chap. XI. 



Division of Denominate Numders. 



I7)£100 10«.8d(£6 

15 

20 

17)310(18«. 
17 
140 
136 

12 

17 ) 61 ( 8dL 

51 

Collecting, we have 
£5 18«. Zd. 



§ 91. Divide £100 lO*. Sd. equally among 17 men; 

First, we say 17 in £100, is contained 
6 times and £15 remaining; and since 
these £15, as well as the 10«^ are yet to 
be divided among the 17 men^e reduce 
the pounds to shillings, and add the 10«., 
making 310«. ; we find 17 to be contamed 
18 times in 310«. with 48. remainder. "We 
reduce the 4<l to pence, and add the Sd, 
making 5 Id, which divided among the 
17 men, gives Sd each. 

NoTB. — We do not divide 100 poimda 
by 17 men, which is impossible ; but we 
separate £100 into 17 equal parts. Each 
part is expressed by the quotient, and 
contains £5, § 71. 

Or, adhering to the general definition of Division, we supjAMe a 
pound set apart for each man, and then find how many tones £17, 
the number thus set apart, is contained in £100 ; the quotient will 
• be an abstract number. The answer will, of course, be as many 
pounds to each man as there are parcels of £17 in £100 ; that is, as 
there are units in the quotient. 

Had the divisor been a single digit, the work might have been 
performed by Short Division. 

We therefore have this general 

HULE. 

Place the divisor on the left of the dividend, as in Simple 
Division, Divide first the number of the highest denomina- 
tion by the divisor. Reduce the remainder, if any, to the 
next lower denomination {adding the number in the dividend 
of that denomination), and divide the sum by the divisor, 
and so on. 

If there is a final remainder, express its division in a 
fractional form, and annex it to the quotient. 
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EXAMPLES. 

542-548. Divide 2byd, Sqr. Ina. by 3 ; 4 ; 5 ; ; 7 ; 
8; 9. 

549-562. Divide 2lcwt. Sqr. 20/6. ISoz. 9dr. by 2 ; 3 ; 
4 ; 5 ; 6 ; 7 ; 8 ; 9 ; by 27 ; 63^; 81 ; 64 ; 42 ; 49. 

Note. — The pupil will observe that these latter divlscm are com- 
posite numbers. 

563-567. Divide 10/6. Soz. I6pwt Sgr. by 13 ; 19 ; 23 ; 
29; 31. 

668. A man has 23 days allowed to walk lOOww. 4/ur. 
ZOrd, 1 Jyrf. 2ft. How far must he walk each day ? 

569-572. Divide 10 /t*w« 2M<f. llffcd. 2pt by 67; 5lA 
\R, IIP. by 51 ; Aged, 2qt. by 144 ; £113 13«. Ad. by 31. 

573. Divide 673141(/a. Qhr. 58m. 24«ec. by 1843. 

674. Divide Imt. 255/if. lOtn. by 365. 

575. Bought 15 sheep for £5 12«. 6c/. How much did 
one sheep cost ? 

576. If 2Ayd8. of cloth cost £18 6«., how much is that 
per yard ? 

577. From a piece of cloth containing 128y</«. \qr,, a 
tailor made 18 'coats, which took one-third of the whole 
piece. How many yards did each coat contain ? 

QUESTIONS INVOLVING THE FOUR PRECEDING RULES. 

578. Twenty-four men agree to construct 7w*. 1/ur. 24rc/. 
of road : after completing \ of it, they employ 8 more men. 
What distance does each man construct before and after the 
8 men were employed ? 

579. A silversmith has seven tea-pots, each weighing 1/6. 
Zoz, IZpwt. Wgr. What is tlie whole weight ? 
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580. A fanner has 1000 bushels of apples, which he puts 
into 350 barrels. How many does each barrel hold ? 

581. If it require 1 sheet of paper to print 24 pages of 
a book, how many reams, allowing 18 quires to the ream, 
will it take to print 3000 copies, of 250 pag^ each ? 

582. An estate worth £2570 is to be divided as follows : 
the widow has one-third of the whole, the remainder is to 
be divided equally between seven children. How much does 
the widow receive, and how much does each child have ? 

583. Divide 100 acres, 3 roods, 8 rods of land, between 
four persons. A., B., C, and D., so that A. shall have one- 
sixth of the whole, B. on^-fourth of the remainder, 0. one- 
third of what then remains, and D. the rest. How much 
does each one have ? 

584. A., B., 0. and D., having IScwt Iqr. 4tlb, of sugar, 
they agree to divide it as follows : A. is to have one-half 
of the whole, B. is to have one-third of the reiBainder, O. is 
to have one-fourth of what then remains, and D. is to take 
what is left. What were their respective portions ? 

585. What is the weight of the following coins: 10 
guineas, each weighing 5 pwt 9^ grains ; 1 sovereigns, 
each weighing 1 pwt 8^ grains ? 

586. What is the weight of 13 crowns-, each weighing 
IS pwt, 4^ grains; 14 shillings, each weighing B pwt 
15^ gr. ; 9 sixpences, each weighing 1 pwt, 19/^ gr, ? 

587. In one eagle there are 232^ grains of pure gold, 
12^ grains of silver, and 12^^ grains of copper, and the 
same proportions of gold, silver, and copper for all other 
American gold coin. In 10 eagles, 7 half-eagles, 5 quarter- 
eagles, how many grains of gold, silver, and copper ? 

588. One pound of pure gold is sufficient for how many 
dollars of gold com, if it require 23*22 grains for one 
dollar? 
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589. One pound of pure silver is sufficient for how many 
dollars of silv^ coin, if it require 371*25 grains for one 
dollar ? 

590. The aggregate ages of 35 individuals amount to 
964yr. llmo, Swk. 6da. 13Ar. 4lmin. 35sec. What would 
be the age of each of the 35> supposing their ages were all 
equal ? 

591. For 13 successive years a man peddled his wares 
from Nov. 7 to March 16 inclusive, in the Southern States ; 
from March 21 to June 29, in the Western States ; from 
July 14 to Oct. 2, in the Northern States; and 20 days of 
each year he passed in the Middle States. How long was 
he in each section of the country ? and how long in all ? 

592. If one solar year is 365<^a. 5kr, 4t8min. 47*588««c., 
what will be the length of 1000 years ? . 

593. The moon occupies about 29*53 days, on an average, 
from change to change. How long will be required to make 
235 chaises or limations ? 

594. The moon moves through' an entire curcumference 
of 360° in 27dfa. 7Ar. 43mtn. 1 l*5«ec. How far does it move 
each day ? 

595. If £1000 10s. 5d. Sfar. be divided equally among 
23 individuals, how much will each receive ? 

. 596. Bought 5 casks of sugar, each weighing 400/6. 
IBoz, ; 4 casks of 375/5. lOo^. each. What was the weight 
of the 9 casks ? 

597. If a ship sail 3000 miles in lOda. IShr,, what is the 
average hourly rate? 

598. If we estimate one degree of the earth's equator, 
at 69j miles, what will be the length of an arc of 14° 18' ? 

599. If the circumference of the earth at the equator is 
24899 miles, through what distance is a point of the equator 
carried each hour by the earth's daily revolution ? 

13 
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600. If each individual of a city of 50000 inhabitants 
requires 4*75 gallons of water daily, how much will be an- . 
nually required to supply the city ? 



Duodecimals. 

§ 92. Duodecimals* are a kind of denominate numbers, 
whose denominations increase or decrease in a twdve-fold 
ratio. They are appUed to the measurement of mrfaces and 
9olids, 

The denominations of Duodecimals aretheybo^ (/.), which 
is the unit ; the mch or prime ('), which is ^ of the/. ; the 
second ("), which is -j^ of the prime ; the third ('"), which 
is -j^ of the second, <S^c. The accents which are used to 
distinguish the denominations below feet are called indices. 

The Addition and Subtraction of duodecimals are per- 
formed like addition and subtraction of other denommate 
numbers. It need only bp remembered that 12 of any de- 
nomination make 1 of the next higher. 

EXAMPLES. 

(601.) (602.) 

17/ r 8" 365/ 1' V 9 

25/ 0'. 2" 521/ 10' 10" 11 

30/ 10' 11" 605/ 8' 8" 1 



29/ 6' 6" 731/ 3' 0" 8 



fft 

Iff 
lit 
III 



603. What is the sum of 3/ 6' 4^ 8/ 3' 4", 9/ 1' 3", 
and 10/ 10' 10" ? 

604. What is the sum of 100/ 8' 8", 135/ 0' 1", ^hf. 
9' 2", 45/ 3' 3", and 200/ 6' 6" ? 

* From a Latin word, duodeeim, meiuilnf tteriv. 
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(605.) (606.) 

From 87/ 3' 4" 100/. 10' 10" 

Subtract 35/ 8' 9" 90/ 6' 3" 

607. From 25/ 6^ 6'' subtract 18/ 9' K/^. 

608. From 100/ subtract 58/ 2' 1". 

609-612. WJiat is the sum, and what is the difference of 
37/ 11' 3" and 13/ 1' 11" ? of 99/ 9' 9" and 31/ 10' 10" ? 

613-615. From 100/ subtract 11/ 11' 1"; from the re- 
mainder subtract 11/ 11' 1" ; ^nd from this remainder sub- 
tract 11/ 11' 1". What are the three successive remain- 
ders? 

616-619. What is the sum and difference of 47/ 1' 1" 1'" 
and 13/ 11' 11" 11'"? of 101/ 10' 10" 10'" and 19/ 3' 
3" 1'"? 

620. What is the sum of ,6/ 3' 4'^ 4/ 4' 0" 4'", and 
18/ 6' 6" 2'" ? 

Multiplication op Duodecimals. 

§ 93. Suppose we wish to multiply 14/ 7' by 2/ 3^ we 
should proceed as follows : 

14/ 7' 
2/ 3' 

3/ 7' 9" 
- 29/ 2' 



Ans. 32/ 9' 9" 

We begin on the right band, and multiply the multiplicand through, 
first by the primes of the multiplier, then by the feet of the multi- 
plier ; thus, 3'X7'=j\Xy\=rVf of a foot, which is 21"=1'9"; we 
"Write down the 9", and reserve the 1' for the next product ; again, 
14/X3'=14Xf3j=f| of a foot, which is 42'; now adding in the 1', 
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which was reserved from the last product, we have 48'=8/. ^', which 
We write down, thus finishing the first line of products. 

Again, we have 2/.X7'=2Xy\=fi of a foot, which is 14'=1/. 2' ; 
we write the 2' under the primes of the line above, and reserve the 
1/ for the next product ; 2/ X 14/r=28/, to which, adding in the 1/. 
reserved from the last product, we have 29/., which we place xmder- 
neath the feet of the line above. Taking liie sum, we find 32f. 9' 9" 
for the answer, or 82/.-f-^/.+|^f/. 

It will thus be seen that, in the multiplication of Duode- 
cimals, the sum of the indices of the factors is the number 
of the indices of the product, just as in decimals the sum 
of the decunal places in multiplier and multiplicand forms 
the number of decimal places in the product. Or each in- 
dex (') might be regarded as denoting the factor 12 in the 
denominator of a fraction, of which the number having the 

2 
index is the numerator. Thus, l'=A/. ; 2"=—z — -—/.= 

'■^ 12x12 

yj^5^/.=:10'"". The foot, being the unit, or integer, has 
no index. 

Note. — It must be remembered that in Duodecimals, when not 
used to express linear measure, but surfaces or soUds, the foot con- 
tains l4A»g. in. or 1728«. in. Consequently, in the measurement of 
surfaces, 2' would be equal, not to 28g. tn., but to -^ of I448q. in., or 
24:sq. in. In the measurement of solids, 2' would be ^ of 1728«. tn.= 
288«. in. The prime (square measure) is a strip of surfiEU^ of 1 inch 
wide and 12 inches long ; the prime (solid measure) is a slab 1 inch 
thick, 12 long, and 12 broad. 

From what has been stud, we infer the following 

RULE. 

Place the several terms of the multiplier under the corre^ 



§ 93.] DTJODEGIMAIfi. 149 

spondinf/ ones of the multiplicand. Beginning at the right 
handy multiply the several terms of the multiplicand hy the 
several terms of the multiplier successively y placing the right- 
hand term of each of the partial products under its multiplier. 
To each product- term annex as many indices cts are in both 
its fouitors. The sum of the partial products will he the re- 
suit required, 

EXAMPLES. 

621. What is the product of 3/. V 2" by 7/ 6' 3"? 
622-623. Multiply If 8' by 6/ 4' 3"; 6/ 9' 7" by 
4/ 2'. 

624. What is the area of a marble slab whose length is 
7/ 3', and breadth 2f.\Vt 

625. How many square feet are contained in the floor of 
a hall 37/. 3' long, by 10/. 7' wide ? 

626. How many square feet are contained in a garden 
100/: 6' in length, by 39/ 7' in width ? 

627. How many yards of carpeting, one yard in width, 
will it require to cover a room 16/1 5' by 13/ 7^" ? 

628. How many yards of Brussels carpeting, 27 inches 
wide, will be required to cover a room 15/". 9' by 16/1 7' ? 

629. How many square feet in 12 boards, averaging 12/1 
8' long by 1/ 9' wide, each ? 

630. What will it cost to veneer a surface 7/ 6' 3" long, 
by 5/ 2' 7" wide, at 87^ cts. per square foot? 

031. How many cubic feet in a wall 80/ 9' long, 1/ 8' 
wide, and 3/ 4' high ? 

632. How many solid feet in a pile of wood, 156 feet 
long, 4/ 8' high, 6/ 4' wide? 

633. In one side of a house are 12 windows ; in each 
window 12 lights : each light is 1/ 3' by 11^. How many 
square feet of glass in the whole ? 

13* 
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634. A room is 18/ long, 14/. 6' wide, 9/ 8' higli. There 
are 4 windows in the room, each bf, 6' long by 3/ wide ; 
and 2 doors, each 6/ 9' high by 2/ 10' wide. What will 
be the cost of plastering said room at 12^ cents per square 
yard? 

635. What will it cost to paint a house 42/ 6' long, 28/! 
6' wide, 19/! 6' high, at 13 cts. per square yard ? 

Note. — No deduction is made for windows. The painting of the 
sashes is considered equivalent to the painting of the surface oyer 
which the sashes stretch. 

636. What is the square of 23/ 8' 7"? What is the 
cube of the same ? 

637. How many bricks, each 8m. long, Ain, wide, and 
2m. thick, are required to build a wtiU 180 feet long, 6/! 6' 
high, and three bricks wide, no allowance being made for the 
mortar? 

Division of Duodecimals. 

§ 94. There are 27/ 0' 7" 9" 6"" in the surfeco of a piano-cloth. 
The breadth of the cloth is 8/ 7' 2". What is its length ? 

8/ 7' 2" ) 27/ 0' r 9'" 6"" ( 7/ 6' 8" 
25/ 2' 2" 



1/ 10' 5" 9'" 
1/ 9' 7" 0'" 


10" 9'" 
10" 9'" 


6"" 
6"" 



Dividing the product 27/ 0' 7" 9'" 6"" by 8/ 7' 2", one of its lac- 
tors must give the other factor. 

We therefore divide first the 27/ by 3/, and find the quotient 7 
feet. Multiplying the whole divisor by the quotient, we have 25/ 
2' 2", which we subtract from the corresponding denominations of the 
dividend. To the remainder we annex another term of the dividend. 
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Dividing 1/. 10' or 22' by S/, we obtain 6' for a quotient, by which 
we multiply the whole divisor. The product, \f. 9' 7" 0'", we sub- 
tract from the corresponding denominations of the dividend, and to 
tile remainder annex the remaining term of the dividend. Dividing 
10" by 8/. we obtain 3" for a quotient ; multiplying the whole divi- 
sor by this, and subtracting, we find no remawder. The length of 
the cloth, then, is 7/ 6' 3". 

Thtre can be no difficulty as to how many indices we shall aonez 
to any term of the quotient, if we remember that the indices of the 
quotient added to those oftJu divisormust equal those of the divi- 

9 8 

dend. Thus, 9'"" divided by 3"= • == 

^ ^ 12X12X12X12X12-12X12 

3 „„„„ .... .,„ 

or 8'" ; so 36 —6 =6 . 



12X12X12 

RULE. 

Arrange the numbers as for denominate division. Di- 
vide the highest term of ike dividend by the highest term of 
the divisor. Multiply the whole divisor by the quotient 
thus obtained f anc^ subtract the product from the correspond- 
ing terms of the dividend. To the remainder annex the 
next denomination of the dividend. Divide the highest term 
of this partial dividend by the highest term of the divisor^ 
as before^ and so proceed, till the division is complete. 

Note 1. — If, on the multiplication of the whole divisor by the quo^ 
tient figure, this is found too large, the quotient figure must be taken 
smaller. 

2. If the highest term of a partial dividend will not contain the di- 
visor, such term may be reduced to the next lower denomination, 
and the number in that denomination added, and the division then 
performed. 

EXAMPLES. 

638-640. Divide 32/. 9' 9" by 14/. 7' ; by 29/ 2' ; by 
7/ 3' a". 

641. The area of a marble slab is 21/ 1' 9" ; its length 
IS If. S\ Wliat is its breadth ? 
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642. A carpenter bought 920 square feet of boards. He 
knew that their united length was 480 feet. What did he 
find their average breadth to be ? 

643. There were 42S3cu,fl. 4' of earth thrown out of a 
cellar. The cellar was 42/. 10' long and 12/ 6' wide. How- 
deep was it ? 

644. I have a board fence containing SlOsq.ft 10* 8". 
Its height is 6ft iin. What is its length ? 

645. A block of marble for the Washington monument 
is 3/ 1' wide, 2/ 3' thick, and contains BiS.f. 6' 11" 3'". 
What is its length ? 

Addition of Denominats Fractions. 

§ 95. We have seen (§ 88) that whole numbers of differ- 
ent denominations cannot be added together ; the same is 
true of fractions of different d<aiominate v^ues. Thus, f of 
a peck and f of a quart cannot be added together. But if. 
both quantities are made fractions of a peck, or both Jractions 
of a quart, their sum may be found. 

^pk.^^qt. ; and iqt,-hiqt.=^qt. Again, iqt.=:^pk, ; 
and ipk,+:^pk.=^pk,+:i%pk.=^pk,:=-?^t.^6lqt., 
the same result as before. 

EXAMPLES. 

646-648. Add J*, to \d. ; ^qt. and ^pk. ; ^da, and ^hr, 
649-650. Add ^yd, \fl. and f iw. ; £\ |5. ^. and f gr. 
651-652. Add \wh \da. and \hr, ; |yr. \wh -^da, 

653. What is the sum of ^ of a cwt,, J of a qr., J of a lb, ? 

654. What is the sum of ^ of a bushel, \ of a peck, 
^ of a quart ? 

655. What is the sum of ^ of a yard, and ^ of a foot ? 
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656. What is the sum of f of a week, ^ of a day, and 
|- of an hour ? 

657. What is the sum of | of a bushel, |> of a peck, and 
^ of a quart ? 

658. An invalid laborer worked during the first week of 
harvesting, ^wk., counting 6 days to the week ; during the 
2d, ^^ifda,, counting 10 hours to the day ; during the 3d, 
^^da, ; during the 4th, 6 JAr. ; during the 5th, }Ar. How 
much did he earn at the rate of 12^ cts. per hour? 

Subtraction of Denominate Fractions. 

^96. As in addition, the fractions must be first reduced 
to the same denomination, afterwards to a common denom- 
inator. The operation is then the same as subtraction of 
conmion fractions. 

From |- of a pound sterling subtjract j^ of a shilling. 

£i=|^. ; and |^.-|,.=f«,.-^,.=f»,.=2A«. Or, 
t*.=£^; and £i-£Tj^=£^-£^=£^=f^. 
= 2y^., the same result as before. 

examples. 

659-660. From fcfa. subtract \min. ; from ^jda, sub- 
tract ^kr.+^^min, 

661. From i of f of 16 yards of cloth subtract |. of -^ 
of 1 quarter. 

662. From ^ of 5 acres of land, subtract ^ of 3 roods. 

663. From | of an ounce, take f of a pennyweight. 

664. From ^ of a hogshead, take |^ of a quart. 

669. A man had a field to plough, containing 3^. |-i2> 
JP. ; iA. ^B, JP. was ploughed the first half-day. How 
much remained to be ploughed ? 
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666. A grocer lost from f of a hogshead of molasses 
f^aZ. and ^qt. How much of the hogshead, expressed de- 
cimally, leaked out ? 

667. Suppose a man consume -fj of every day in sleep ; 
^ of every day in eating ; ^hr. eaqh day in amusement ; 
}hr, each day in idleness : how many days, of 10 hours each, 
) a^ he^for work in the course of the year ? 

EXERCISES IN DENOMINATE FRACTIONS. 

668. k person gave ^^ of a pound sterling for a hat, ^ of 
a shillir.g fir some thread, and ^ of a penny for a needle. 
What did lif pay for all ? 

669. VThat is the value of ^ of a week, j- of a day, and 
^ of a min ate ? 

670. WLat is the value of ^ of a pound, i of an ounce, 
and ^ of a pennyweight, Troy ? 

671. If ^.^ pounds of sugar cost 43 J cents, how much 
is it per nound ? 

672. If I pay $404 for 8J bushels of apples, how much 
do I give per bushel ? 

673. Four persons, A., B., C, and D., own a ship : of 
which A. owns j^ of |^ of the whole ; B. owns |- of § as much 
as A. ; C. owns f as much as B. ; and D. owns the remain- 
del*. What are the respective parts owned by each ? 

674. From J qf f of a day of 24 hours, take i of 1^ 
/lOur. 

676. To I of 4^ days of 24 hours each, add J^ of ^ of 3^ 
hours. 

676. A certain sum of money is to be divided between 4 
persons in such a manner that the first shall have ^ of it, 
the second i, the third ^^ and the fourth the remunder^ 
which is $28. What is the sum ? 
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677. A. received ^ of a legacy, B. ^, and C. the remain- 
der. Now it is found that A. had $80 more than B. How 
much did each receive ? 

678. Eight detachments of artillery divided 4608 cannon- 
balls in the following manner : the first took 72 and ^ of 
the remainder ; the second took 144 and ^ of the remainder ; 
the third took 216 and ^ of the remainder ; the fourth took 
288 and ^ of the remainder. The balance was equally di- 
vided among the remaining four detachments. How many 
balls did each detachment receive ? 

679. Five persons divide 100 pounds of sugar as follows : 
the first takes |^ of f of the whole ; the second takes \ of 
I of the remainder ; the third takes ^ of J of the remainr 
der ; the fourth takes ^ of f of the remainder ; and the fifth 
had what was left. How much did each receive ? 

680-681. A person owning 100^. 3JB. 4P. of land, bought 
f of a farm of 91 A, IB. SOP., and then divided ^ of the 
whole equally among 3 sons. How much did each son. 
have ? and how much remained with the father ? 

682. What is |- of the sum of f of ^ of 13 weeks, and 
J of I of 30 days ? 

683. What must I pay for 38 eggs, at 2s. 2d. per dozen ? 

684. How much cheese, at 9d. Sfar. per pound, ought I 
to receive for 13/6. 6or. of veal, at 4^. per pound ? 

685. What is the value of f of a year of 365i days + \ 
jof 7 days of 10 hours each ? 

686. Add \ of 4t degrees of 60|^ miles each, and ^ of 4 
fiirlongs. 

687. If I buy 113/6. 1302. of butter, at 10\d, per pound, 
and use 30/6., how much per pound must I sell the remain- 
der so as to receive as much as the whole cost ? 

688-691. A person gave } of all bis money for a dre«s 
coat, ^ of the remainder for a pair of pantaloons, and J o< 
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what ihen remained for a hat. He then found that he had 
remaming £3 14«. 6<^. What was the cost of each article? 
and how much money had he at first ? 

602. From a piece of cloth containing 20yd, 2qr, 2na., 
3 suits, each requiring 4iyd,, were taken ; and ^ of the 
remainder was sM for $10'68f . How much was that pet 
yard? 

693. How many feet in } of a statute mile + ^ oi b 
nautical nule ? 

694. How many inches in ^ of a yard + | c^ a metre ? 
696. How many feet in J of a chain + -^of a furlong ? 

696. How many inches in | of a hand + ^ ci & span 
+ i of a cubit ? 

697. How many inches in 1 Ell Scotch + 1 of an EU 
Enghsh + J of an En French ? 

698. How many cubic inches in 3 gallons, 2 quarts, and 
1 pint of wine ? 

699. How many cubic inches in f (^ a gallon + i ei 
a quart of beer ? 

700. How many cubic inches in 1 bu^I 3 pecks ? 



CHAPTER XII. 

♦ 

FEBCENTAGE. 

§ 97. The term per cent, is an abbreviation of the Latin 
words per centum, which mean by the hundred. Thus, 

2 per cent, signifies 2 out of a hundred, or 2 hundrtdthi ; 

3 per cent. 3 out of a hunch*ed, or 3 hundredths, &c. Per 
cent is app^ed to money, apples, beans, ;the pupils of a 
school, or to any thing else. 
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We have seen that btindredths may be expremed either as a com* 
moQ car as a decimal fraction; thus, 2 hundredths ^yjQ2B:(K)2; 
8 hundredths =:y^=s0*03, <iEC. It is the decimal form that we use 
in all operations in percentage ; 0'02, 0*03, <&c^ are called the r€Ue9 
per cent. 

^ When the rate per cenl. is more than 100, that is, more than -|^, 
it is expressed as an improper fraction ; or, decimally, as a mixed 
number: thus, 106 per cent=|j|J=Kl-06. 

When the rate per cent, is less than 1, that is, less than y^, 
it may be expressed by a dedmal of three or four places. Thus 
i of 1 per cent, ss 0*005 ; which is read, not 5 thousandths per cent., 
but y5y of 1 per cent. ; i of 1 per cent. =00026 ; which is read -j^j 
of 1 per cent. Reduce the common fraction to a decimal, writing the 
first quotient figure as the tenth of a hundredth, or as a thouaandthf 
<bc 

We haye seen, § 44, tibat to obtain a fractional part of any num- 
ber, we must multiply the number by the fraction ; thus, 0*06 of 25 
is 0*06X25; 00025 of 50 is 0*0025X50. Hence, to compute the 
percentage of any number, 

Multiply the given number by the rate per cent, expressed 
as a decimal. The product, pointed off by the rule for deci- 
mals, will be the percentage required » 

EXAMPLES* 

1-8. Express in figures the following : 2 per ct. ; 8 per 
ct. ; 12 per ct. ; 50 per ct. ; 106 per ct. ; 140 per ct. ; 260 
per ct. : 1800 per ct. 

9-17. Express in the required form y^; ^j^; ^^ ; 

18-25. Express in decimals ^ per ct. ; i per ct.^ f per 
ct. ; y»^ per ct. ; f per ct. ; f per ct. ; j^ per ct. ; | per ct. 

26-32. Express in decimal form 2J per ct. ; Z\ per ct. ; 
5| per ct. ; 36^ per ct. ; 220^ per ct. ; SOOf per ct. ; 
»46 J per ct. 

14 
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83-37. What is 0-05 of $1122? 006 of $79468? 007 
of $8912-50 ? 0*08 of $34567*628 ? 009 of $3479021*05 ? 

38-47. Find the percentage of $98765437 at each of the 
following rates : J per ct ; 2 J per ct ; i per ct. ; 8^ per ct. ; 
f per ct. ; 6| per ct. ; 25 per ct. ; 412 per ct. ; 1900 
per ct. ; 43 per ct. 

48-53. Find 38 per ct. of 4 ; 97 per ct. of 16 ; 500 per 
ct. of 7 ; 840 per ct. of 28j ; 365 per ct. of i ; 92 per ct. 
off 

54. What is 3 per cent, of 5789 pounds? 

55. What is 4 J per cent, of $75*03 ? 
66. What is 7 per cent, of 2345 ? 

57. What is 30 per cent, of $495 ? 

58. A person laid out $222 as follows: he gave 21 per 
cent, of his money for calicoes;. 15 per cent, for thread; 
45 per cent, for silks ; and the remaining 19 per cent, for 
hroadcloths. How many dollars did he expend for each ? 

59. A merchant having 500 barrels of flour, sold at one 
time 25 per cent, of it ; at another time he sold 20 per cent 
of the remamder. How many barrels did he sell at each 
time, and how many remained ? 

60. A farmer raising 1097 bushels of wheat, gives 10 
per cent, of it for thrashing ; 10 per cent, of the reminder 
for flouring. What per cent, of the whole will he have left ? 

61. A Califomia miner having secured 15^ pounds of 
gold dust, finds that it loses 5 per cent, in refining ; he then 
gives 6 per cent, for coining. How much ought he to re- 
ceive after it is corned ? 

62. Suppose at each stroke of the piston of an air-pump 
10 per cent, of the tdr in the receiver is exhausted, what 
per cent, of the aur wiU remain after the 1st, 2d, dd, and 
ith starokes, respectively ? 

63. A man laid out 25 per cent, of $100 for clothing ; at 
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the same time a sum of money was paid him equal to 25 
per cent, of what he had after his purchases. How much less 
money did he bring home than he had when he left home ? 

64. A merchant invested $6480 in trade, but lost 0*75 
of it. How much did he save ? 

65. A. and B. invested $100 each in a speculation. A. 
lost 100 per cent, of his investment, and B. made 100 per 
cent, on his. How much better off was B. than A. ? 

66. Out of a hogshead of molasses 36 per cent, leaked. 
How many gallons remained ? 

67. A coal dealer bought 17180 tons of coal, and sold 
62 per cent, of it at $4*50 per ton, and the remainder for 
$4*87 per ton. How much did he sell the whole for ?* 

Applications of Percentage. 

^ 98. The principle of percentage has a very extensive 
application to mercantile transactions, and to the calcula- 
tions of practical life. Commission and Brokerage, Rise 
and Fall of Stocks, Assessment of Taxes, Duties, Insurance, 
Profit and Loss, Interest, Discoimt, &c., involve chiefly the 
computation of percentage. 

Commission, Brokerage, and Stocks. 

§ 99. Commission is an allowance made to an agent for 
the purchase or sale, or care of property. This agent ia 
called a factor, or correspondent, or commission merchant. 
Commissions are estimated at so much per cent, on the 
money employed. 

Brokerage is merely the commission paid to a Broker, 
or dealer in stocks, money, or bills of exchange, for trans* 
acting business. 
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Stocks are Qoverament Funds ; State Bonds ; the capi- 
tal of Banks ; of Insurance, Railroad, and Manufacturing 
Companies, <fec. 

This capital, or mone^ paid in, is divided into shares, wUch are 
owned by stockholders* The original cost of a share is its par value. 
If it sell in the market for more than its original cost, it is said to be 
above par, or at an advance ; if it sell for less, it is below par, or at 
a discount. 

The original cost of a share is usually |100, though it is sometimes 
126, 150, f 600, <bc 

The rise or fall in stocks is a per cent, on the par value. Thus, a 
share, whose par value is |^, at 16 per cent, advance, will bring l|f 
of its original cost ; at 16 per cent, discount, will Ining but ^f^ of its 
original cost. 

The profits of these companies are, every year, or every half-year, 
divided among the stockholders. The amount so paid out is oJled 
a dividend 

EXAMPLES. 

68. A lady had a bequest of $10500 ; she paid an agent 
2^ per cent, commission, per annum, to take care of the 
money for her. How much did the commission amount to ? 

69. I bought 27 shares of Providence Railroad stock at 
13 per cent, discount, and sold them again at an advance 
of 2 per cent. How much did I gam by the operation ? 
The par value was $100. 

70. A gentleman paid a broker \ per cent, to invest 
$10278 in government funds. How much was the bro- 
kerage ? 

71. A man owns 46 shares of bank stock, par value $60, 
on which he received 4^ per cent dividend. What was the 
amount of his dividend ? 

72. A factor sells 43 bales of cotton, at $875 per bale, 
and charges 2 per cent, commission. How much money 
must he pay to his principal ? 
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73. A. sends to B., a broker, $3905 to be inrested in 
stock : B. is to receive 3 per cent, on the amount paid for 
the stock. What was the value of the stock purchased ? 

SiDce B. ia to receive 3 per cent., it is plain that $103 of A.*8 
money would purchase $100 worth of stock. Hence, the amount ex- 
pended for stock must be 1§| of $8605. 

In such cases as the above, when the given sum includes the fSac- 
tor's commission, and we desire to know what amount he must invest 
for his principal so that the balance may be his commission on the 
amount invested, we must divide the given sum by the percentage 
of the commission increased by a unit. 

14. A factor receives $60112, and is directed to purchase 
cotton at $289 per bale : he is to receive 4 per cent, on the 
money paid for the cotton. How many bales did he pur- 
chase? 

Y6. The par value of 125 shares of bank stock was $100 
per share. What is the present value, if the stock is worth 
18 per cent, above par? 

16. What is the value of 50 shares of bank stock, the par 
value of which was $200 per share, on the supposition that 
it is 12 per cent, below par, or that it is worth only 88 per 
cent, of its par value ? 

11, A bank fails, and has in circulation $108567. It 
can pay only 13 per cent. What amount of money has it 
on hand ? 

78-81. A person fails, who owes to A. $3563*75, to B. 
$4062-35, and to C. $6723*33. He finds that he can pay 
66 per cent, of his debts. How much ought A., B., and C. 
to receive respectively, and how much collectively ? 

82-84. A person in tmde finds, during three successive 
years, that at the end of each year his money has increased 
30 per cent. If he commenced with $3000, how much 
will he have at the close of each successive year ? 
14* 



1 
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85. A tax of $7593-50 is to be collected. For collecting, 
5 per cent, is given, which must be collected along with the 
tax. What was the whole sum collected ? 

86. Of $1000 worth of gold in California, 5 per cent, is 
paid for transportation to the United States, and 5 per cent, 
of the balance is paid for coining. What is the value of 
the coin received ? ' 

87. During a voyage at sea, the first week 20 per cent, 
of the provisions are consumed. During the second week 
40 per cent, of the balance is used. What per cent, of the 
whole remains at the end of the second week ? 

88. How much is 30 |)er cent, of 30 per cent, of $999 ? 

89. A person purchased 350 ban^ls of flour, and sold 
20 per cent, of it at $6 per barrel. How much money did 
he receive ? 

90. Of 1000 fruit-trees 4 per cent, die the first year, 
and 5 per cent, of the remainder die t^e second year. How 
many died during the two years ? 

Assessment of Taxes. 

§ 100. Taxes are moneys paid by the people for the sup- 
port of government; They are assessed on the citizens in 
proportion to their property ; except the poll-tax, which is 
so much for each individual, without regard to his property. 

Before taxes can be asBessed, an inventory of all the taxable prop- 
erty must be made. 

Next the smn of the poU-taxes must be deducted from the whole 
«um to be raised, and then the remainder must be apportioned ac- 
cording to each individual's property. 

To effect this apportionment, find what per cent, of the taxable 
property the sum to be raised b ; then multiply each one's inven- 
tory by this per cent, expressed in decimals, and the product will bo 
his tax. 
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Suppose a tax of |600 is to be raised in a town contam- 
ing 60 polls. If the whole taxable property amounts to 
$37000, and each poll-tax is $0*75, what will be A/s tax, 
whose property is inventoried at $663, and who pays one 
poll? 



We find the sum of the polls to he $4600, $0*76 $600 

which we deduct from the $600, the amount 60 46 

to he raised. Dividing the remainder $656 
hy $37000, the value of the taxable proper- 
ty, we shall have the tax or per cent, on 1 
dollar, expressed in decimals. Multiplying 
each individual's property hy this per cent will give each one's tax. 

Having determined this per cent., assessors facilitate their business 
by making out a table as follows : 



$46-00 
656 

37000' 



$666 
= $0-016 



$1 pays 


$0016 


$10 


pays 


$015 • 


$100 


pays 


$1-60 


2 " 


0-03 


20 




0-30 


200 


a 


300 


3 ** 


0046 


30 


M 


0-46 


300 


« 


4-50 


4 " 


O06 


40 


M 


0-60 


400 


M 


6-00 


6 " 


0O76 


60 


U 


076 


500 


W 


7-50 


6 « 


0-09 


60 


U 


0-90 


600 


M 


900 


7 « 


0106 


70 


U 


1-06 


700 


U 


1060 


8 « 


012 


80 


U 


1-20 


800 


U 


12-00 


9 " 


0136 


90 


U 


1-36 


900 
1000 


U 

u 


13-50 
15-00 



The pupil can easily understand the application of the table. 

91. By the above table, what would be the tax on $425, 
there being no poll-tax ? 

92. By the same table, what must B. pay, who has 2 
polls, and whose real and personal property is assessed at 
$762? 

93. If C. pays 3 polls, and is assessed at $1250, how 
much ought he to pay ? 

94. What is the tax on $375, there being no polls ? 

95. How much is the tax on $1875 ? 

96. How much is the tax on $1100 ? 
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97. How much is an 8 per cent, tax on an estate valued 
at $17000? , • ' 

98. If a state tax of -^ of 1 per cent, is levied on all 
the property of the state, how much must that county, con- 
tribute whose property is valued at $9863473 ? 

99-100. If all the taxable property of New York is esti- 
mated at $666089526, what would be the whole tax, if 
levied at 83 per cent, of 1 per cent. ? What would the tax 
be at 31 per cent, of 1 per cent. ? 

101-103. If a town raise a tax of 2 mills on the dollar, 
how much must A. pay, whose property is estimated at 
$10500? How mucfi must be paid on $37950? How 
much on $1500 ? 

104. I own real* property to the amount of $45650, and 
personal* property to the amount of $4500. What will 
be the amount of my taxes if my state tax is 2^ per cent. ; 
my town tax 3 per cent., my city tax 4 j- per cent., and my 
school tax I per cent. ? 

. 105. Wh&t is the difference between a tax of 87 per cent, 
on $9876, and a tax of 0*37 per cent. ? 

CuSTOM-HoUSE BUSINESS. 

§ 101. Duties are taxes levied by government upon goods 
imported into the country. 

These duties, established by Congress, and collected by custom- 
house officers at the various ports of entry, constitute the revenue of 
a country. 

Duties are either specific or ad valorem, A specific duty is a fixed 
sum imposed on a ton, hundred weight, hogshead, gallon, yard, d^ 
without regard to the value of the commodity. 

* Real estate or property consists of lands, hooses, &c., which cannot be moved. 
Personal estate is property consisting of stocks, mortgages, money, funiiture» 
goods, &.C 
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An ad valorem duty is a percentage computed on the coet of the 
article in the country from which it ia imported. 

^€hro98 weight is the entire weight of merchandise, with the cask, 
box, bag, <&c^ containing it. Net weight is the weight of the mer- 
diandise after all deductions. Duties are computed on the net 
weight. 

Draft is an allowance for waste. Tare is an allowance for the 
weight of the cask, box, <&&, deducted after the draft. Leakage and 
breakage is an allowance of 2 per cent, for the waste of liquors in 
cask, paying duty by the gallon ; of 10 per cent, on beer, ale, and 
porter in bottles ; and of 5 per cent, on all other liquors in bottles. 

The following is the allowance for draft : 

lb, lb, lb. lb. 

On 112 1 Between 886 and 1120.. .4 

Between 112 and 224 ....2 "* 1120 and 2016. ..t 

** 224 and 836 ....3 Above 2016.- 9 

Note. — ^Though not mentioned in a question, draft or leakage must 
be deducted before the other specific allowances are made. 

In estimating ad valorem duties, no deductions of any kind are to 
be made. « 

EXAMPLES. 

106. What is the duty on 150 bags of coffee, the gross 
weight of each bag being 158Z6., invoiced* at 7 cents per 
pound, the tare being 4 per cent, and duty 20 per cent. ? 

107. At 40 per cent, ad valorem, what will be the duty 
on 346/6». sewing- silk, bought at Florence at $2*50 per 
pound ? 

108. Wh^t is the duty on 114 barrels of olive oil, at 9 
cts. per gallon, allowing 2 per cent, for leakage ? 

109. When there is a specific duty on tea of 12 cts. per 
pound, what must be paid on 1*75 chests, each weighing 
\12lhs., tare 8 per cent. ? 

110. What is the duty, at 3 per cent., on 47 bags of 

* An iiiYoice te a schedale of the artidee tmporled, with the ooet thereof: 
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pepper, each weighing 130 pounds gross, invoiced at 5 cts. 
per pound, the tare being 3 per cent. ? 

111. What is the specific duty on 20 chests of tea, at 
10 cents per pound, the gross weight of the whole being 
3Y8 poimds, and tare on the whole being 66Z6». ? 

112. What is the duty, at 3 cents per pound, on 40 bags 
of Madeira nuts, each weighing 60 pounds, the tare being 
3 per cent. ? 

113. What is the ad valorem duty, at 30 per cent., on 
an invoice of $3400 of , broadcloths ? 

114. What is the ad valorem duty, at 66 per cent., on a 
case of silks invoiced at 18632 ? 

116. What is the ad valorem duty, at 17 per cent., on 
60 bags of coflfee, each weighing 97 pounds, and which is 
invoiced at 9^ cents per pound ? 

116. What is the ad valorem duty, at 37 J per cent., on 
2 gross of cutlery, invoiced at $362 ? 

117. What is the ad valorem duty, at 40 per cent., on 
a case of silks, invoiced at $3192? 

118. What is the a(^ valorem duty, at 60 per cent., on 
a case of Leghorn hats, invoiced at $1370 ? 

ir9. What is the duty on 326 dozen. bottles of porter, 
at 3 cents per bottle, allowance for breakage being made ? 

120. What is the duty on 400 dozen bottles of London 
Brown Stout, at 4 cents per bottle ? 

, 121. What is the duty on 1000 bottles of Madeunwine, 
at 8 cents per bottle ? 

122. What is the duty on 20 casks of wine, each con- ] 
taining 42 gallons, at 13 cents per gallon ? i 

123. What is the duty on 6 barrels of Spanish tobacco, ^i Iti 
the gross weight of the whole being ^37 pounds, tare 6 per 
cent., at 5\ cents per pound ? y 

124. What is the duty on 1 6 hogsheads of molasses, each 
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containing 63 gallons, at 8 cents per gallon, usual allowance 
of 2 per cent, for leakage bein^ made ? 

125. WBat is the duty, at 3 per cent., on 7 hogsheads ? 
of sugar, the gross weight of the whole being 9430 pounds, 
tare being 15 per cent. ? 

126. What is the duty, at 37^ per cent., on a bale of 
Jnen, invoiced at 12333 ? 

127. What is the duty, at 15 per cent., on a package 
of mdigo, invoiced at $200 ? 

128. What is the duty, at 30 per cent., on 10 cases of 
French broadcloths, invoiced at $8575 ? 

129. What is the duty, at 13 cents per gallcm, on 35 
casks of wine, each containing 56 gallons, usual leakage 
being deducted ? 

130. What is the duty, at 25 per cent., on a quantity of 
lace, invoiced at $9863 ? 



Insurance. 

§ 102. Insurance is a contract, by which an individual, 
or a company, bind themselves to make good any loss or 
damage of property by fire, or storms at sea, or other cas- 
ualties. 

Ships and their cargoes, houses, furniture, cattle, <fec., are insured. 

Life-insurance is a guaranty for the payment of a certain sum of 
money on the death of the insured. Health-insurance secures a 
weekly allowance during the sickness of the insured. 

This insin-ance is effected in consideration of a sum of money, 
called the premium, which is paid beforehand, to the insurers or un' 
derwriters. The written agreement of indemnity is called a policy. 

The premium is estimated at a certain rate per cent, on the amount 
ioiured. 
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EXAMPLES. 

131. If A. gets his house insured for $1800, at 41 cents 
on $100, what will be the amount of the premium ? 

132. An insurance of $12000 was effected on the ship 
Ocean, at a premium of 2 per cent. What did the premium 
amount to ? 

133. I effected an insurance of $5230 on my dwelling- 
house and furniture for 1 year, at f of 1 per cent. What 
did the premium amount to ? 

1 34. What k the amount of premium for insuring $3456^^ 
at 60 cents on $100? 

135. What would be the premium for insuring a ship and 
cargo, valued at $463*70, from Boston to Liverpool, at 2J 
per cent. ? 

136-140. What is the insurance on a dwelling and fur- 
niture, valued at $15000, at 1 per cent. ? at 1^ per cent. ? 
at 2|- per cent. ? at 2^ per cent. ? at 2f per cent. ? 

141-142. A house, valued at $2800, is insured at 45 
cents on $100. What was the premium ? At 48 cents on 
$100, what would have been the premium ? 

143. A person at the age of 38, effects an msurance on his 
life for a period of 7 years, for the sum of $5000, at the rate of 
$1*Y0 on $100 pier annum. What is the annual premium ? 

144. An insurance is taken for a person aged 21 years, 
for life for the sum of $7500, at $1*82 on $100. What is 
the annual premiuni ? 

146. A person at the age of 18 years effects an insurance 
during life for the sum of $10000, at the rate of $1-69 on 
$100. How much is the annual premium ? 

146. A life-insurance for the sum of $8000 during life, 
is taken by a person 60 years old, at the rate of $4*60 on 
$1 00. What is the annual premium ? 
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14*7. A person going to California, with tbo intention of 
returning at the end of 3 years, effects an insurance of $5500 
on his life for the benefit of his family, at 1^ per cent per 
annum. What was the annual pr^nium ? 

148-150. What is the annual premiimi on a life insurance 
of $18000, at 1^ per cent. ? what at 2 per cait.? what at 
2^ per cent. ? 

Profit and Loss. 

§ 103. Profit and Loss signify the amount which th€t 
merchant gains or loses in his business transactions. 

CASE I. 

A. bought 20 yards of broadcloth, at |1'50 per yard, 
and sold the same at $2*50 per yard, ffow much did hs 
gmnf Regained $2*60— |l-60=$l-00 per yd. ; $100x20, 
the nimiber of yards, =$20, the whole gain. 

Suppose A. sold the cloth at $^1-26 per yard. Hofw much 
did he lose? He lost $1*60— $l-25=$0-25 per yard; 
♦0-26X20 =$5-00, the whole loss. 

CASE 11. 

What per cent did A. gain by the first operation, and what 
per cent, did he lose by the second operation ? 

Original cost per yard $1-50: gain per yard $1*00 ; per 
cent, gain l*.fg=0-66|, or 66f per cent. 

Original cost per yard $1*60 ; loss per yard $0*25 ; per 
cent, loss f^=0*16f, or 16| per cent. 

CASE III. 

ffow much per yard did A. sell his broadcloth fwr, at 6f6f 
per cent, profit? How much for, at 16|- percent, loss? . 

16 
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The gam per yard is 11*50 X 0*66}, which added to tl'dO, 
the origiDal cost, gives for the selling price $l'50+|l*dOx 
0*66}, or, which is the same thing, |1*60 X 1*66}=^'50. 

Agam, the loss per jard is $1*50x0*16}, which sub* 
tracted from $1*50, the original cost, gives for the selling 
price 11*50—11*50x0*16}, or, which is the same thing, 
$l*50x0*83j=r|l-25. 

CASE IV. 

What was the cost per yard of the broadcloth, if A. sold 
it at $2*50 per yard, gtuning 66} per cent. ? 

What if he sold it at |1*26 per yard, losing 16} per cent. ? 

The gain is evidently 0*66} of the original cost, and $2*50, 
the selling price, is equal to the original cost, + 0*66} of 
the original cost, or, what is the same thing, equal to 1*66} 
of original xsost ; hence, the original cost was $2*50-rl*66} 
5=11*50. 

Again, the loss is 0*16} of the original cost, and $1*25, 
the selling price, is equal t(^the original cost— 0*16} of the 
original cost, or, what is the same thing, equal to 0*63 J of 
original cost; hence the original cost was |l'25-r0*83}=: 
•1-50. 

None. — The preceding might be solved by the nse of the roHo^ 

100 
g 114. In the case of gun the cost was -r--^ of the selling vriee ; 

loof 

100 100 

that is, l2'60XrTT. ; in the case of the loss, the cost was ^^. of the 

loof OOf 

selling price, or |l-60 X -rrr-. 

From the preceding demonstrations, we deduce the fol- 
lowing 

RULES. 

I. The total gain or km is the difference between the firU 
fioet and the eelUng price. 
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II. Tlie gain or loss upon a party divided hy the cost of 
that part, or the whole gain or loss, divided hy the whole 
cost, will give the gain or loss per cent. 

III. The first cost multiplied hy 1, plus the gain per cent,, 
or hy \ minus the loss per cent., expressed as a decimxil, will 
give the selling price. 

rV. The selling price divided hy 1 plus the gain per cent., 
or by 1 minus the loss per cen{., expressed as a decimal, will 
give the cost. 

MISCELLANEOUS EXAMPLES. 

151. Bought 300 yards of broadcloth, at $2*25 per yard, 
and sold the same at $3*60 pfer yard. How much was 
gained? 

152. A merchant bought 320 barrels of flour, at $5 per 
barrel, but finds that he must lose 10 per cent, in the sales. 
How much will he receive for the whole ? 

153. Suppose I buy 25 cords of maple wood, at $2*50 
per cord, and sell it so as to make 25 per cent. What must 
I receive for the whole ? 

154. Bought a house and lot for $1400, and sold it for 
$1200. How much per cent, did I lose ? 

155. Bought 225 gallons of molasses for 26 cents per 
gallon, and sold the whole for $64*35. What did I gain 
per cent. ? 

156. Bought 75 pounds of coflFee, at 10 cents per pound. 
At how much per pound must I sell it so as to gain $3 on 
the whole ? 

157. Bought 25 hogsheads of molasses, at |18 per hogs- 
head, in Havana : paid duties, $16*30 ; freight, $25 ; cart- 
age, $5*50 ; insurance, $25'25. What per cent, shall I gain, 
if I sell it at $28 per hogshead ? 
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168. If I buy broadcloth for $3*60 per yard, how much 
must I sell it at per yard so as to gain 25 per cent. ? 

159. If I buy cloth at $3*50 per yard, how much must 
I sell it at per yard so as to lose 25 per cent. ? 

160. A person bought a city lot for $800, and sold it so 
as to gain 40 per cent. How much did he sell it for ? 

161. A house which cost $3000 was sold for $2400. 
What per cent, was lost ? 

162. A house which cost $2400 was sold for $3000, 
What per cent, was gained ? 

163-164. If I buy an article for 2^. and 6i., and sell it 
for 3*., what per cent, do I gain ? But if I sell it for 2*., 
what per cent, do I lose ? 

165. If I buy eggs at 13 cents per dozen, and sell the 
same at 19 cents per dozen, what per cent, do I make ? 

166. If eggs which cost 19 cents per dozen, are sold at 
13 cents per dozen, what is the loss per cent. ? 

167. I sold a house for $4800, on which I gained 20 per 
cent. What did the house cost me ? 

168. I bought a railroad bond for $1055, which was 5|^ 
per cent, above par. What was the par value ? 

169. Bought 50 shares of plank road stock at 3 J per cent, 
below par, for $4825. What was the par value of one share ? 

170. If I buy stock at 3^ per cent, below par, and sell 
the same at 5^ above, what per cent, do I gain ? 

171. If I buy a city lot for $3150, at what price must 
I sell it 80 as to gain 40 per cent. ? 

1*72. I buy 500 barrels of flour, at $5*37^, but am obliged 
to sell it at a loss of 15 per cent. What do I receive /or 
the whole ? 

1*73. A. buys $1000 worth of stock, which he sells to 
B. at a gam of 5 per cent. B. in turn sells the same to C. 
at a gam of 5 per cent What did the stock cost C. ? 
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174. A. buys $1000 worth of merchandise, which he 
sells to B. at a loss of 6 per cent. ; B. in turn sells the same 
to C. at a loss of 6 per cent. How much did C. give for 
the merchandise ? 

176-1 76. A. buys an article for £2 3^. 6c?., and sells it 
to B. at a gain of 10 per cent. ; B. in turn sells it to C. at 
a loss of 10 per cent. How much did C. pay for the same ? 
What per cent, of original cost did he give ? 

177-178. If I buy 600 barrels of flour, at $6-26 per bar- 
rel, and sell 33^ per cent, of the same at a profit of 10 per 
cent., and the balance at a profit of 12^ per cent., how much 
shall I receive for the whole ? And what per cent, shall I 
gain on the whole ? 

179. Sold a city lot for $1750, and find that I have lost 
12^ per cent. What did the lot cost ? 

1 80. Sold a city lot for $2000, and find that I have gamed 
15^ per cent. What did the lot cost ? 

Simple Intejiest. 

§ 104. Interest is the sum paid for the use of money, 
by the borrower to the lender. It is estimated at a certain 
rate per cent per annum ; that is, a certain number of dol- 
lars for the use of $100, for one year. Thus, when $6 is 
paid for the use of $100, for one year, the interest is said 
to be at 6 per cent. ; when $5 is paid for the use of $100 
for one year, the interest is said to be at 5 per cent, <fec. 

The rate per cent is generally fixed by law. In the New 
England States it is 6 per cent, while in the State of New 
York it is 7 per cent 

The sum of money borrowed, or upon which the interest 
is computed, is called the principaL The principal, with 
the interest added to it, is called the amount 
15* 
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CASH I. 

To find the interest on any given principal, for any whole 
number of years, at any given rate per cent. 

What is the interest of 1365*50 for 3 years, at 7 per cent ? 

The interest of $365*50 for one year at 7 per cent, is 
$365*50 X 0-07 =$25-585 ; which multiplied by 3, the num- 
ber of years, gives $76*755 for the interest of $365*50. for 
3 years at 7 per cent. Hence the following 

RULE* 

Multiply/ the principal by the rate per cent, and the prod* 
uct so obtained by the number of years. Point off as ustud, 

EXAMPLES. 

181-185. What is the interest of $27 for 6 yeai-s, at 6 
per cent.? of $98? of $279*50? of $38120-01? of 
$6968290035 ? 

186-190. What is the interest of $68 for 13 years, at 7 
per cent. ? of $142, for the same rate and time ? of $987*41 ? 
of $654201-90? of $9412860*007 ? 

191-197. Find the interest on $69582*57 for 2 years, at 
6 per cent. ; at 6 per cent. ; at 7 per cent. ; for 9 years, at 
8 per cent. ; at 10 per cent. ; at 15 per cent. ; at 24 per cent. 

198-203. Fmd the interest of $9812*17 for 48 years, at 
1^ per cent. ; at 2\ per cent. ; at 3^ per cent. ; at 4j per 
cent. ; at 5y per cent. ; at 6|- per cent. 

204-2.10. What is the interest of $375, at 5^ per cent., 
for 11 years? for 13 years ? for 15 years ? for 17 years ? 
for 19 years ? for 23 years? for 27 years? 

CASE II. 

To find the interest on any given principal i(x any given 
time, at 6 per cent. 
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The interest on |1 for one year, is $0*06 ; and since 2 
months is ^=i of a year, the interest on |1 for 2 months 
is $0*01 ; again, since 6 days is ^^==1^ ^^ ^ months when 
we reckon 30 days to each month, it follows that the inter- 
est on $1 for 6 days is lOOOl. Hence, if we call half the 
number of months cents, and one-sixth the number of days 
MILLS, we shall obtain the interest (f$l for the given time, at 
^percent. Then the interest of $1 heing mnltipUed hy the 
number of dollars in the given principal, will give the in« 
terest sought. As an example, suppose we wish the interest 
of $125 for 1 year, 5 months, and 18 days, at 6 per cent 

|0085=int. of $1 for 1 y. 5 m.=l7 months. 
3= " " " 18 days. 

$0'088=int of $1 for 1 y. 5 m. and 18 days. 

If now we multiply $0*088 by 126, the number of dollars 
in the principal, or, which is the same thing, if we multiply 
$126 by 0-088, we shaU find $126 X0-088=$ll, the in**r- 
est sought 

EXAMPLES. 

211. What is the interest of $49*37 for 13 months and 
16 days, at 6 per cent ? 

212. What is the interest of $608*62 for 1 year and 9 
months, at 6 per cent ? 

213. What is the interest of $341*13 for 7 years and 9 
days, at 6 per cent. ? 

214. What is the interest of $100 for 16 years and 8 
toontlis, at 6 per cent ? 

216. What is the interest of $591 '03 for 4 years, 3 months* 
and 7 days, at 6 per cent. ? 

216. What is the interest of $0*134 for 4 months and 3 
days, at 6 per cent ? 
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217. Whftt is the iiMierest of (7*50 for 1 months^ at 6 per 
cent.? 

218. What is the mterest of $371-01 for 4 years and 16 
days, at 6 per cent. ? 

219. What is the interest of |57'92 for 3 years, 7 months* 
and 9 days, at 6 per cent. ? 

220. What is the interest of $329 for 5 years and 13 days, 
at 6 per cent. ? 

221. What is the interest of $47-39 for 1 year and 7 
months, at 6 per cent. ? 

222-224. At 6 per cent, what will $4650 amoimt to in 
1 year and 3 months ? in 2 years, 5 months, and 10 days? 
in 2 years, 1 month, and 6 days ? 

225-227. In 1 year, 6 months, and 6 days, at 6 per cent., 
how much will $350 amount to? How much will $490 
amount to ? How much will $375 amount to ? 

228-230. At 6 per cent, what will $1000 amount to m 
3 years and 6 months ? in 3 years and 6 days ? in 4 years 
and 4 months ? 

CASE HI. 

To find the interest on any given prindpal for any giyen 
time, at any given rate per cent. 

First method, 

Fmd the interest of $300 for 1 year, 3 months, and 12 
days, at 4 J per cent. 

At 6 per cent, the interest would he $23-10 ; at 4^ per cent, 
it would he 4J sixths or y»5=| of $23-10=$l7-325 ; at 7 
per cent, the interest would be 7 sixths of $23*10 =$26*95, 
<fec. Hence this 

RULE. 

Find the interest on the given principal for the piirni 
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Hmeat 6 per cent as by Case II. Then take asmamy sixths 
of such interest as will equal the given per cent, 

EXAMPLES. 

231. What is the interest of |19*41 for 1 year, 7 months, 
and 13 days, at 7 per cent. ? 

232. "Vn^t is the interest of $530 for 3 years and 6 
months, at 6 per cent. ? 

233. What is the interest of $5-37 for 4 years and 12 
days, at 8 per cent. ? 

234. What is the interest of $4070 for 3 months, at 9 
per cent. ? 

235. What is the interest of $3671 for 6 months, at 10 
per cent. ? 

236. What is the interest of $492005 for 3 months, at 

4 per cent. ? 

237. What is the interest of |4017 for 3 months and 18 
days, at 3 per cent. ? 

238. What is the interest of $37*13 for 5 months and 12 
days, at 4i per cent. ? 

239. What is the interest of $489 for 3 years and 4 
months, at 5 J per cent. ? 

240. What is the interest of $700 for 1 year and 9 months, 
at 7 per cent. ? . 

NoTK. — When the principal is given in English money, we must re- 
duce the shillings, pence, and farthings to the decimal of a £ ; and 
then prdcecd as in Federal Money. 

241. What is the mtcrest of £75 13«. 6c?. for 3 years and 

5 months, at 6 per cent. ? 

242. What is the interest of £14 bs. Z\d. for 4 years, 6 
months, and 14 days, at 7 per cent. ? 

243. What is the interest of £1 Is. 6d. for 2 years and 
« months, at 4^ per cent. ? 
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W4. What is the interest of £105 10». 6d. for 9^ months, 
at 5 per cent. ? 

246-247. What is the amount of 1503*50 for 1 year and 
8 months, at 6 per cent. ? what at 6 per cent. ? what at *7 
per cent. ? 

248-250* What is the amount of 1401*13 for 3 months, 
13 days, at 5j per cent. ? at 6 J per cent. ? at 6^- per cent. ? 

Second method, 
• Find the interest of |12Q for 3 years, 5 months, and 15 
days, at 7 per cent. 



TABLK OF ALIQUOT PARTS OF A YEAR OR MONTH. 


mo. yr, 
6 = i 


I5da.=: ^of Imo. 


4 = i 

3 = 1 
2 = i 


10 =* 

6 =i 
6 =i 

3 =tV 




$126 
0-07 






18-82 


= 1 year's interest. 


3 







$26-46 = 3 years' " 

4 mo8.=J|^of ayr. 2*94 = 4 months' " 

1 mo. =i of 4 mos. 735 = 1 " " 

16 dys. =i of 1 mo. 3675 = 16 days' " 

Ans, |30-6026=3 yrs. 6 mos. and 15 days' int. 
Hence the following 

RULE. 

, Multiply as hy rule, Case I. Then jvnd the intersit for 
months and days hy means of aliquot parts. 
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EXAMPLES. 

261-264. What is the interest of $39*42 for 1 year, 5 
months, and 11 days, at V per cent.? of 1678*24? of 
$98'72*86? of |2'7o41-03? 

255-257. What is the interest of |47'13 for 7 months and 
21 days, at 7 per cent. ? at 9| percent. ? at 14 J per cent ? 

258-259. What is the interest of $321*21 for 3 months 
and 15 days, at 6 per cent. ? for 6 years, 9 months, and 21 
days ? 

260-262. What is the interest of |270 for 2 months and 
8 days, at 7 percent ? of $57602-01 ? of 14930016-02 ? 

263-265. What is the interest of $404-44 for 1 year, 
5 months, and 4 days, at 7 per cent. ? of $808*88 ? of 
$297654-03 ? 

266. What is the mterest of $99*99 for 11 months and 
29 days, at 5 per cent. ? 

267. What is the interest of $37*50 for 6 months and 10 
days, at 6^ per cent ? 

268. What is the interest of $49*49 fbr 8 months and 8 
days, at 7 per cent ? 

269-271. What is the amount of $4650, at 7 per cent, 
for 1 year and 10 days ? for 2 years and 3 months ? for 8 
years, 4 months, and 12 days? 

272-275. What is the amomit of $317-12 for 2 years, 5 
months, 18 days, at 3^ per cent. ? at 4 per cent. ? at 5 po" 
cent ? at 6 J per cent. ? 

Intxbsst whek the time is sstdcatsd nr days. 

§ 105. Thus far, we have considered the time, for which 
interest is to he computed, as estimated in months and days» 
counting a month as ^ of a year, and a day as ^ of A 
month, or ^^ of a year. But as some months have 81 days. 
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while February has but 28 or 29, we, by the preyious meth- 
ods, obtain sometimes too much interest, and sometimes too 
little, though the error must always be small. 

There is a more accurate method of computing interest 
by means of days. 

Suppose we wish the interest of $500 from May 15th to. 
November 20th, at 1 per cent. We find |500 x 007^$35 
for one year's interest of $500, at 7 per cent. By Table 
under § 83, note 4, we find 189 days from May 15th to No- 
vember 20th. 

The mterest for 189 days must be the same fractional part 
of one year's interest that 189 days b of 305 days. Hence, 
•3^xiil=-^^H^V^=*lS*123+ for the interest of $500 
from May 15th to November 20th, at 7 per cent. 

Hence this 

BULE. 

Find the interest for one year. Multiply this by ike 
time expressed in days, and divide the product by 365 ; the 
quotient will he the interest sought, 

A note of $3 7 '3 7 was given May 3, 1848. How much 
was due on it Dec. 27, 1848, at 7 per cent. ? 

By the table under § 83, note 4, we find 238 days froox 
May 3 to Dec. 27. 

|37-37=principal. 366)622-6842(l-705=int. sought^ 
0-07=rate per cent. 366 37*37 =principaL 

|2*6159=one year's int. 2575 |39'075=:am'nt. An$. 
238=: time in days. 2555 

209272 2084 

78477 1825 

52318 259 
6^2-5842 • 
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BXAMPU8. 

276. A note of $365 was given July 4, 1847. What will 
it amount to June 1, 1849, interest being 7 per cent. ? 

277. What is the interest on |100 from January 13th to 
November 15, it being leap-year, and interest being 6 per 
cent. ? 

278. What is the interest on $216 from March 10th to 
December 1st, interest being 5 per cent. ? 

279. What is the interest on $107 from April 12th to 
July 4th, interest being 7 per cent. ? 

280. What is the interest on $1000 from June 20th to 
August 13 th, interest being 7 per cent. ? 

281. What is the mterest on $730 from July 4th to De- 
cefbber 25th, interest being G per cent. ? 

282. What is the interest on |63*37 from August 9th to 
December 31st, interest being 7 per cent. ? 

283-284. What is the amount of |210 at 5 per cent, 
from March 1st until the 2dth of the following December ? 
What is the amount of the same sum from July 4th until 
January 1st, at 7 per cent. ? 

285-287. What is the mterest at 5^ per cent, of |325 
from April 1st until August 10th? from August 10 imtil 
Oct. 5th ? from Oct. 6th until Dec. 8th? 

288-290. From May 3d until August 8th, what is the 
in'/crest on 175, at 6 per cent. ? at 6 per cent. ? at 7 per 
cent. ? 

Partial Paymbnts. 

§ 106. When notes, bonds, or obligations receive partial 
payments, or indorsements,* the rule adopted by the Su- 
preme Court of the United States is as follows : 

* From a Latin phrase, in dorso, meaning t^upon the back ;** becaoM the par 
.meats are written across the back of the note. 

16 
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RULE* 

** The rule for casting interest, when particU payments have 
heen made, is to apply ike payment, in the first place, to the 
discharge of the interest then due. If the payment exceed 
the interest, the surplus goes towards discharging the prin- 
cipal, and the subsequent interest is to be computed on 
the balance of principal remaming due* If the payment be 
less than the interest, the surplus of interest must not be 
taken to augment the principal ; but interest continues on the 
former principal until the perixd when the payments taken 
together exceed the interest due, and then the surplus is to be 
applied towards discharging the principal ; cmd interest is 
to be computed on the balance, ets aforesaid" 

« • 

The above rule has been adopted by ^ew York, Massa- 
chusetts, and by nearly all the other States of the Union. 

OONNEOTIOUT RULE. 

** Compute the interest on the principal to the time of the first pay- 
ment; ift1i<U he one year or mxyre from, the time the interest com- 
menced^ add it to the principal^ and deduct the payment from the sum 
total. If there he after payments m^ide, comptUe the interest on the 
balance dtte to the next payment, and then deduct the payment as 
above; and in like manner, from one payment to another, till all the 
payments are absorbed; provided the time between one payment and 
another be ons year or m^ore. But if any payments be made before 
one year's interest hath accrued, then compute the interest on the prin- 
cipal sum due on the obligation, for one year, add it to the principal, 
and compute the interest on the sum paid, from the time it was paid 
up to the end of the year ; add it to the sum paid, and deduct that 
emnfrom the principal and interest added as ahoee, 

** If any payments be made of a less sum than the interest arisen at 
ihe time of such payment, no interest is to be computed, but onlymt 
%e principal s*mfor any period** 
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§5^- Utica, Nov. 1, 1837. 

For value received, I promise to pay Thomas Jones, or 
<Htier, the sum of six hundred and twenty dollars, on de- 
mand, with interest. Charles Bank. 

The foUowing indorsements were made on this note : 1888, Oct. S, 
received $61-07; March 4i, 18W, $81K)8; Dec. 11, 1889, flOT'lT; 
July 20, 1840, $20050. 

What was the balance due, Oct. 15, 1840, allowing 7 per cent in- 
terest, according to tlie U. S. rule ? 

The pupil will find it convenient to arrange the work for finding 
the mukipHert at 6 per cent as follows : 



year, mo. da, 

► Dateofnote 1887 10 1 

Ist indorsement 1888 9 6 

2d indorsement 1 889 2 4 

8d indorsement 1889 11 11 

4th indorsement 1840* 6 20 

Date of settlement ...1840 9 16 



Mtdtiplien 



mo, da. 


at 6 peremt. 


11 6 


0-055f 


4 28 


0-024f. 


9 7 


0-046^. 


7 9 


0-0866. 


2 26 


0-014^ 



85 14 



0-l77i. 



The intervals of tune are found by subtracting the earlier date 
from the one next below it, § 89, Ex. 471, <fec. 

To test the accuracy of the work, we may add the intenrals to- 
gether, making 86mo. lido, ; and the multipliers together, making 
0*177^ Now, subtracting the time when the note was given from 
the time of settlement, we also obtain 85 months and 14 days, which 
time gives 0*1771 for multiplier. 

It is well, in all cases where interest is to be cast on a note of many 
indorsements, to follow the above method, since by so doing, there 
is less chance for committing errors. In each particular computation 
of interest, when the value beyond the third place is^ one-half or 
more, add a unit to the decimal in the third place ; when that value 
is less than one-half^ neglect it. 

Having found the multipliers^ we Continue the work as follows : 
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The amount of note, or principal, is 4d20*00a 

Int on the same to Oct 6, 1888, at 7 per cent, is 40*886 

Amount due on note, Oct 6, 1888, is 660*886 

The first indorsement is .:...• 61*070 

699*316 
Interest from Oct 6, 1888, to March 4, 1839, is 17*247 

Amount due March 4, 1839, is 616*563 

The second indorsement is 89*030 

627*533 
Interest from March 4, 1889, to Dec 11, 1889, is 28-414 

556*947 
The third indcMrsement is 107*770 

448*177 
Interest fr^m Dec 11, 1839, to July 20, 1840, is 19*085 

467*262 
The fourth indorsement is 200*500 

• 266-762 

Interest from July 20, 1840, to Oct. 16, 1840, is 4*409 

Aru, 271*171 
EXAMPLES. 

^^50. Utioa, May 1, 1836. 

291. For Value received, I promise to pay Isaac Clark, 
or order, three hundred and fifty dollars, with interest, at 
6 per cent N. Brown. 

Dec 25, 1836, there was indorsed $50 ; June 30, 1887, $5; Aug. 
22, 1888, $15 ; June 4, 1889, $100. 

How much was due April 6, 1840, if interest is computed 
according to the U. S. rule ? 

292. How much was due according to the Connecticut 
rule ? 

KoTB. — ^We will here indicate the steps of the process under tha 
Oonnocticut rule. First, find the amount of the principal sum ior 
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\ODe year ; that is, to Maj 1, 18B7. Hmh find the smooiit of the first 
payment to the same data Deduct the latter amount from the for- 
mer. Next, find the amount of the new principal thus obtained for 
another year, that is, to May 1, 1838 ; then find the amoimt of the 
second payment to the same time, and deduct as before, and so oa 



^T(FTr» Utica, Dec. 9, 1836. 



293. For value received, I promise to pay Peter Smith, 
or order, one hundred and eight dollars and forty-three 
cents, on demand, with interest, at 7 per cent. 

John Saveall. 
March 3, 1836, there was indorsed $50*04; Dec 10, 1886, $13*19 ; 
Kay 1, 1838, $6011. 

How much remained due, according to the U. S. rule, 
Oct. 9, 1840? 

294. How much according to the Connecticut rule ? 
Note. — ^After several steps, there will be a new principal, Dec. 9, 

1^8. The interest is to be computed upon this, not for one year, 
since there is no indorsement within the year, but up to the time of 
settlement. 



^ToiS' Utica, Aug. 1, 1837^ 



295. For value received, I promise to pay D. Budlong, or 
bearer, one hundred and forty-three dollars and fifty cents, 
on demand, with interest. W. Gould. 

Dec 17, 1837, there wa8>. indorsed $37*40; July 1, 1838, $7*09; 
Dec 22, 1839, $13*13; Sept 9, 1840, $50-50. 

How much remains due, according to U. S. rule, Dec. 28, 
1840, the interest being 7 per cent. ? 

296* How much according to Connecticut rule ? 

KoTE. — After a few steps we shall find a new principal, Aug. 1, 
1838. We compute the interest on this up to Dec 22, 1839, as there 
is no payment within a year. From the amount deduct the payment 
made Dec. 22, 1839. We have, then, another new principal, the in- 
terest on which is to be computed for one year, that is, to Dec. 22, 

16* 
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1840, and added ; we find also the amount of the last payment to 
that date ; deduct^ and find amount of the balance, Dec. 28, 1840. 

297. A note of i486 is dated Sept. 1, 1831. 

March, 22, 1882, there was paid $125 ; Nov. 29, 1882, $150 ; Maj 
18, 1888, 1120. 

What was the balance due, according to U. S. rule, AprB 
19, 1834, the mterest being 7 per cent. ? 

298. What was due according to Connecticut rule ? 



Problems in Interest. 

^ 107. The principal, the rate per cent., the time, and 
the interest, are so related to each other, that any three <^ 
them being given, the remaining one can be found. . - 

PROBLEM I. 

Given the principal, the rate per cent., and the time, to 
find the interest, 

RULE. 

Multiply the interest of $1, for the given time and given 
rate per cent, by the number of dollars in the principal, 

PROBLEM II. 

Given the time, the Tate per cent., and the interest, to 
find ihQ principal. 

It is obvious that the interest on a given sum is as many times 
greater than the interest on 1 1, as the given sum is times greater 
than |1. Hence the following 

RULE. 

Divide the given interest by the interest of $1 for the gwen 
time at the given rate per cent. 
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B3CAMPLB8* 

299. The interest on a certain principal for 9 months and 
10 days, at 4 J per cent., is $101605. What was the prin- 
cipal ? ' 

300. What principal will, in 1 year, 7 months, and 16 
days, at 6 per cent., give $9*75 interest? 

301. What principal will, in 7 years and 9 days, at 6 per 
eent., give $16*86 interest ? 

302. What principal will, in 3 years and 6 months, at 5 
per cent., give $92*75 interest ? 

303. What principal will, in 3 months and 9 days, at 8 
p€ar cent, give $90 interest ? 

304. If a man's property be invested at 6j per cent, 
bow much is he worth, supposing his annual income to be 
$4372-50 ? 

805. A widow is receiving $848 per annum. What is her 
property, supposing it invested at 6 per cent. ? 

306. The annual expenditures of an orphan asylum are 
$2 7 53 00. What fund invested at 7 per cent, will produce 
that amount ? 

PROBLBM III. 

Given the principal, the time, and the interest, to find the 
TBte jper eent 

If the rate per cenf. be doubled, other things being the same, the 
interest will be doubled ; if the rate per cent, is tripled, the interest 
will be tripled. And, in all cases, the interest at any particular rate 
per cent, is as many times greater than the interest at 1 per cent, as 
the given rate per cebt. is times gpreater than 1 per cent. Hence we 
have this 

RITLB. 

r^^ -Divide the ffiven inUreH h/ the interest of the given prin^ 
cipal/ar the given time, at 1 per cent 
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SXAMPLES. 

307. The interest of llOO for 9 months and 10 days is 
$3*50. What is the rate per cent. ? ^ 

In this example, we find the interest of |100 for 9 months and 10 
days, at 6 per cent.; to be $4'66}. The interest at 1 per cent, is 
$0*777 ; therefore, dividing $3*50 by $0*77), we obtain 4^ for the 
rate per cent, required. 

308. At what rate per cent, will $530, in 3 years and 6 
months, give $92*76 interest? 

309. At what rate per cent, will $19*41, in 1 year, 7 
months, and 13 days, give $2*200339J- interest? 

310. At what rate per cent, will $5 '3 7, in 4 years and 12 
days, give $1*73272 interest ? 

311. At what rate per cent, will $4070, in 3 months, give 
$91*676 interest? 

PROBLEM rv. 

Given the principal, the rate per cent., and the mterest, 
to find the time. 

If the time for which interest is computed be doubled, other things 
being the same, the interest will be doubled ; if the time is tripled, 
the interest will be tripled. And in all cases, the interest for any 
particular time is as many times greater than the interest for one 
year, as the particular time is greater than 1 year. Hence, we have 
this 

RULE. 

Divide the given interest hy the interest of the given priti" 
cipcUtfor 1 year, at the given rOtejfer cent^ 

EXAMPLES. 

812. In what time will $37*13, at 4^ per cent., yield 
$0*7618826 interest? 
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In this example, we find tlie interett of |S7'lS*for 1 jear, at 4^ 
per cent^ to be 11-67086 ; therefore, dividing 10-7518825 by I1-67086, 
we get 0*45 years ; this reduced to months and days gives 5 months 
and 12 days. 

813. In what time will $700, at 7 per cent., give $85*75 
mterest ? 

314. In what time will $100, at 6 per cent., give $100 
interest ? That is, in what time will a given pnnclpal double 
itself at 6 per cent, interest ? 

315-329. In what time will a given principal double 
itself at 5 per cent, interest ? at 6 per cent. ? at 7 ? at 8 ? 
at 9? at 10? at 11 ? at 12 ? at 5^ per cent.? at 6^? at 
7J? atSj? ^9J? at lOj? at 11^? 

330-333. In what time will $848 amount to $965, at 4 
per cent, interest ? at 5 per cent. ? at 6 per cent. ? at 7 
per cent. ? 

334-336. A note for $636*50, at the time of its settle- 
ment, amounted to $1748. How long was it on interest at 
4 per cent. ? at 5^ per cent. ? at 6 J per cent. ? 

PROBLEM v. 

Given the time, rate per cent., and amount, to find the 
principal. 

This is the same as finding the present toorth of a debt payable at 
some future time, without interest; that is, such a sum of money as 
will, if put at interest, for the given time, amount to the debt. 

At 6 per cenC interest, the amount of |1 for one year is 11*06 ; 
therefore, the present worth of $1*06 due one year hence is $1. If 
the present worth of $1*06 is $1, the present worth of $1 will be the 

same firactional part of $1 that |1 is of $1*06 ; that is, —g- of $1, or 

$1 $2 

r-T-T- ; 80 the present worth of $2 is r^rr-* ^ 

l*UO 1*06 
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Had tlie tisM been BKAth% the pveaant w«rth of $1 Tfonld be 

At 7 per cent, interest, the present worth of $1 for one year would 

fl $2 

be r-r=- ; of |2, -—r-, Ac Hence the foUowing 
1 07 1*07 

BULB. 

Divide the mm, whose present worth is required, hy the 
amount qfil/or the given time at the given rate ; the quo- 
tient will he the present worth, 

EXAMPLES. 

337. What is the present worth of 1622*75, due 3 years 
and 6 months hence, at 5 per cent. ? 

338. What is the present worth of 14161*575, due 3 
months hence, at 9 per cent. ? 

339. What is the present worth of $7*10272, due 4 yefcs ^ 
and 12 days hence, at 8 per c^t. ? 

340. Sold goods for $1500, to be paid one-half in 6 
months, and the other half in 9 months. What is the pres- 
ent worth of the goods, interest being at 7 per cent. ? 

341. Sold goods for $1500, to be paid at the end of 
*7\ months. What is the present worth of the goods, in- 
terest being at 7 per cent. ? 

342. What is the present worth of $50, payable at the 
end of 3 months, at 4^ per cent, ? 

343. What is the present worth of $3471*20, due 3 years 
and 9 months hence, at 7 pey cent. ? 

344. Bought a bill of goods for $1200, one-third payable 
in 3 months, one-third in 6 months, and the remaining one- ' 
third in 9 month?. How much ready cash ought to pay 
for the goods, if we consider money worth 6 per cent ? 
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345. The amouiit of a note due 2 years, 1 montlUf and 
18 days after date, is $71298*68. What is the jmncipal, 
the rate being 6 per cent. ? 



Discount. 

§ 108. DiscoTTHT is an allowance made for the payment 
ai money before it is due. It is found by suhtraeting the 
present worth of the debt from the cmuwrU of the debt at the 
time when due. 

EXAMPLES. 

346. What is the discount on llOO, due 6 months hence, 
at 6 per cent. ? 

34*7. What is the discount on $750', due 9 months hence, 
at 7 per cent. ? ^ 

348. What is the discount on $150, due 3 months and 18 
days hence, at 6 per cent. ? 

349. What is the discount on |961'13, due 1 year and 
5 months hence, at 7 per cent. ? 

350. What is the discount on $37*40, due at the end of 
7 months, at 6 per cent. ? 

351-353. Bought a bill of goods, on 6 months' credit, 
amounting to $973*50. How much ought to be deducted 
if cash is paid at the time of receiving the goods, interest 
being considered at 6 per cent. ? How much if interest is 
7 per cent. ? How much if mterest is 8 per cent. ? 

354-356. A man purchases a farm of 97 acres, at $110 
per acre, on a credit of 9 months. How much would he 
save by paying cash down for it, if interest is counted at 
5 per cent. ? How much if it is estimated at 6 per cent. ? 
and how ];^uch if at 6^ per cent. ? 

857-359. Bought a bill of goods of $1400, one-half on 
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a credit of 6 months, and the other half on a credit of 9 
months. If payment is made at the time of the purchase, 
how much ought to be deducted if 7 per cent, interest is 
considered ? How much if 5 per cent, is reckoned ? How- 
much if 5^ per cent. ? 

360-361. A person at the age of 18 years has a legacy 
of $500, which is to be paid to him when he is 21 years of 
age. How much ought to be discounted for ready cash, 
interest being 6 per cent. ? How much, interest being 7 
per cent. ? 

Compound Interest. 

§ 109. In making contracts, it is often stipulated that the 
interest shall be paid annually or semi-annually, <fec. If not 
paid at the specified time, the interest is added to the prin- 
cipal, formmg a new principal, on which the next mterest is 
to be computed. The final amount is called the amount cU 
compound interest If from this the original principal be 
subtracted, the remainder will be the compound interest. 

What is the compound interest of $1000 for 3 years, at 
V per cent. ? 

Principal IIOOO 

Interest on flOOO for cxne year TO 

First amount, or second prihcipal 1070 

Interest on $1070 for one year 74*90 

Second amount, or third principal 1144*90 

Literost on |1 144*90 for one year 80*143 

Third amount 1226*048 

Original principal 1000 

The compound interest required An$, $2^048 
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XXAMPLES. 

362. What is the amount of $100 at 6 per cent, per an- 
nam, compound interest, for two years, the interest being 
payable semi-annually ? 

363. What is the compound mterest of $630 for 4 years, 
at 5 per cent. ? 

364. What is the amount, at compound Interest, of $50, 
for 3 years, at 5 per cent. ? 

365. What is the compound interest of $1000 for 4 years, 
at 6 per cent. ? 

366-368. What will $1700 amount to in 2 years, at 6 
per cent, per annum, compound interest, the interest bung 
payable semi-annually ? How much, if interest is payable 
quarterly ? How much, if payable annually ? 

369-370: What will be the compound interest of $333 
for 2 years and 6 months, at 5 per cent, per annum, if in- 
terest is payable semi-annually ? How much if the interest 
is payable quarterly ? 

Baneihg, and Bank Discount. 

§ 110. A Bank is a corporation, chartered by law, for 
the purpose of receiving deposits, loanmg money, dealing in 
exchange, and issuing bills or bank-notes, representing specie. 

The money paid in to form the basis for the business of a bank is 
called the capital stock. This is divided into shares, and is owned 
by various individuals. 

The affairs of a bank are managed by a board of directors, chosen 
annually by the stockhold^s. This board elect one of their munr 
her as president. 

The cashier, appointed also by the directors, superintends the 
books, payments, and receipts of the bank. He and the president 
«ign all the bills that are issued. 

The teller is an officer who receives and pays money. 
17 
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Hooey is borrowed from baok% on notes. These are promises to 
pay a certain sum at a specified time. Tlie person who signs the 
note is called the drawer or maker. The person to whom the note 
Is made payable, is called the payee, A note to be ne^iable, that 
is, to pass from one to another and retain its yalae, most be in^ 
duned by the payee. When so indorsed, a bank will discount it ; 
that is, will deduct the interest from the amount for which the note 
is given (whidi amount is called ihefaee of the note), and will lend 
the remainder. 

This remainder is called the present worth or proceeds. 

It is usual for the banks to tkke the interest for 8 days more Hhan , 
the time specified in the note ; and the borrower is not obliged to 
make payment till these three days hare expired, which are for tbii 
reason called days of grace. 

The States establish the rate of interest by law. In New Eng^ 
land it is 6 per cent. ; in New York 7 per cent., though banks in this 
State are not permitted to take oyer 6 per cent, unless the notes 
discounted hare more than 68 days to run. 

§ 111. Bani Discount is the same as simple interest jmikI 
in advance.* It is interest upon interest, and is, strictly 
speaking, usurious. Hence, to compute bank discount. 

Cast the interest on the fcxe of the note for 3 days more 
than the specified time ; the result will he the discount. 

The discount deducted from the fo/ce of the note will give 
the present worth or proceeds of the note. 

EXAMPLES. 

371. What is the bank discount on llOOO for 3 months^ 
at 7 per cent. ? 

372-376. Find the bank discount on each of the followmg 
sums for the time and at the rate specified : |150 for 6 nu>.» 

* This method of taking interest in advance, being usurious, has been disoon- 
tlnoed by most banks, and instead thereof they deduct true discount^ as found bj 
• 108. 
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at 6 per cent. ; $375 for 3 mo, 9 da., at 7 per cent. ; $400 
for 9 mo., at 7 per cent. ; $2930 for 7 mo,, at 6 per cent. ; 
$472 for 10 mo., at 7 per cent. 

377. A note for $1 800, payable in 60 days, was discounted 
at a bank at 6 per cent. What was received for the note ? 

NoTE.-^Compute interest always for the three days* gra/ee. 

378. What is the present worth of a note for $6720 dis- 
i^wited at a bank, payable in 90 days, at 7 per cent. ? 

379. What will be the proceeds of a note for $8S7-50, 
payable in 30 days, discounted at 6 per cent, at a bank ? 

380-383. What will be the proceeds of the following 
notes, if discounted at a bank ? 



5££^- V Albany, Nov. 1, 1850. 

For value received, I promise to pay John Norton, or 
order, six hundred and fifty dollars, in sixty days from date, 
the discount being made at 6 per cent. 

Horace Asham. 



t848-25. Rochester, Aug. 3, 1850. 

Ninety days after date, I promise to pay Eli Stetson, or 
order, eight hundred and forty-eight dollars and -j^, for 
value received, the discount being made at 7 per cent. 

Abram Moore. 



^^•28. LocKPORT, Dec. 20, 1860. • 

Four months from date, I promise to pay Enoch Strasby, 
or order, sixty-nine dollars and twenty-eight cents, value 
received, the discount being made at 7 per cent. 

Ellery Strong. 

Note. — When the rate of interest is not specified, it is understood 
to be the legal rate of the State in which the transaction takes place. 
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14280-75. Boston, Oct. 26, 1850. 

Ninety days after date, we promise to pay Edwin Nich- 
olson, or order, four thousand two hundred and eighty dol- 
lars and ^^, for value received. Nahum & Walkum. 



^400. Utica, Feb. 1, 1851. 

Ninety days after date, I promise to pay at the Oneida 
Bank, to the order of Charles A. Mann, four hundred dol- 
lars, value received. John Johnson. 

384-385. What is the bank discount of the above note? 
And what the true discount as found by § 108 ? 

^gQQ' Albany, June 10, 1850. 

Six months after date, I promise to pay at the Commer- 
cial Bank, to the order of Albertus Williams, six hundred 
dollars, value received. Hiron Harter. 

•5^- Albany, June 10, 1850. 

Three months after date, I promise to pay at the Com- 
mercial Bank, to the order of Albertus Williams, three hun- 
dred dollars, value received. Hiron Harter. 

386-389. What is the bank discount of each of the two 
foregoing notes ? And what their true discounts ? 

390. What would be the bank discount of $900, the sum 
of both notes, for 4^ months, the average time for which the 
above notes are made ? 

§ 112. When the present worth of a bankable note, the 
time for which it is to be discounted, and the rate per cent, 
are given, to find the amount or face of the note. 

, What must be the face of a bank-note which, when disr 
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coimted for 4 months and 16 days, gives a present worth 
of $100, interest being 6 per cent. ? 

If we suppose the note to be $1, the bank discount for 4 months 
and 15 days will be $0*023 ; hence, $1 — |0*023=$0'977, is the pres- 
ent worth. 

If, then, $0*977 require $1 for the face of the note» $200 would 
require as many times $1 as $0*977 is contained times in $200. 
i200-r$0*977=^102-36 Ans, Hence this 

RULE. 

Divide the present worthy or the amount required to he 
raised, hy the present worth of%\ for the given time, and at 
tlie given rate of hank discount. The quotient will he the 
face of the note. 

. EXAMPLES. 

891. What must be the amount of a bankable note, so 
that when discounted for 3 months, at 6 per cent., it shall 
give a present worth of $600 ? 

392. What must be -the face of a bankable note, so that 
when discounted for 2 months, at 7 per cent., the borrower 
shall receive $60 ? 

393. What must be the face of a bankable note, so that 
when discounted for 10 months, at 6 per cent., the present 
worth may be $1000 ? 

394. What must be the face of a bankable note, so that 
when discounted for 7 months, at 7 per cent., the present 
worth may be $70*50 ? 

395. What amount must I make my note, so that when 
discounted at the bank for 12 months, at 7 per cent., I may 
receive $100 ? 

396. What must be the amount of a note, so that when 
discoimted at the bank for 6 months, at 6 per cent., the bor- 
rower may receive $365 ? 

17* 
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397. A man bought a house for $3287 cash. How large 
a note, payable in 90 days, must he take to a bank to real- 
ice that amount, at 6 per cent, discount ? 

398-401. For what sum must I draw my note, so that 
the bank proceeds, at 6 per cent, for 3 months, may be 
$150 ? For what 5um that the proceeds may be $800 ? 
For what simi that the proceeds may be $460 ? For what 
sum that the proceeds may be $500 ? 

402-403. I buy a bill of goods for $6'76-50, withciat 
credit, and wish to make a bank-note for 60 days, which, 
discounted at 1 per cent., shall yield this sum. What must 
be the face of the note ? What would be its face if dis- 
counted at 6 per cent, for the same time so as to give the 
same proceeds ? 

404. K a bank-note is discounted at 5 per cent, for 4 
months, and yield $101 YS, what was its face ? 

405-407. I have three bank-notes, each discounted at 6. 
per cent. : the first for 3 months, the second for 4 months, 
and the third for 6 months ; theur proceeds were $600, $400, 
and $300 respectively. What were their respective amounts ? 

408-410. I have three bank-notes, each discounted for 6 
months : the first at 5 per cent., the second at 6 per cent., 
and the third at 7 per cent. They give equal proceeds, 
namely, $1000. What was the face of each note ? 



CHAPTER XIII. 

ANALYSIS AND RATIO. 

ANALYSIS. 

^113. If 4 men can do a piece of work in 9 days, in how 
many days will 6 men do the same work ? 
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If 4 men can do the work in 9 days, 1 man will do it in 
4x9=36 days. If 36 days be required for 1 man to do 
the work, 6 men will do it in ^ of the time ; that is, in 36 
days— 6=6 days. 

This process of solution is termed Analysis. 

Note. — The word Analysis means the separating of any thing into 
its component parts or elements. It is applied here because ihe 
question is taken to pieces, and its rarious factors and their relations 
to each other are determined by the pupil's common sense rather 
tiuui by any formal rule. It will be noted that the first thing to be 
ascertained in questions of this kind, is the value of 1 of each of the 
ui^known quantities. This being found, the value required by the 
conditions of the question can be determined by multiplication. 

BXAMPLSS. 

1-9. If 6 men can dig a field of potatoes in 12 days, in 
how many days will 2 men dig the same field ? will 3 men ? 
4 men? 8 men? 9 men? 12 men? 18 men? 24 men? 
36 men ? 

10-16. If 12 barrels of cider cost 18 dollars, what will 
16 barrels cost? 18 barrels? 20 barrels? 25 barrels? 80 
barrels ? 60 barrels ? lOa barrels ? 

17-22. It required 30 hands 8 days to load a vessel. 
How many days were required for 6 hands to load it ? 8 
hands? 10 hands? 12 hands? 20 hands? 60 hands ? 

23-28. It required 30 hands 8 days to load a vessel. 
How many hands were required to load it in 2 days ? in 3 
days ? m 6 days ? 10 days ? 12 days ? 16 days ? 

29. If a wheel revolve 12 times in going 10 rods, how 
many times will it revolve in going a mile ? 

30. A man paid 28 dollars for 16 gallons of wine. How 
much did be pay for 4 hogsheads ? 

31. If 20 sq.ft, of land cost $60, what would be the price 
of an acre at that rate ? 
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32. A merchant invested in trade $830, which was J ctf 
all he possessed. What was his property ? 

Note. — |83Q==| of his property ; | of it is 830-T-7. 

33. A dying man bequeathed for public uses $490000, 
which was ^ of his property. How much did he possess ? 

34-40. If 10 yards of cloth cost $12, what cost 15 yards? 
What cost 20 yards? What cost 25 yards? What cost 
35 yards ? What cost 45 yards ? What cost 55 yards ? 
What cost 65 yards ? . 

41-44. If the interest of $100 for one year is $6, what 
will be the interest of $50 for the same time ? What will 
be, the interest of $100 for 6 months ? what for 2 months ? 
what for 4 months ? 

45-47. If 4 men mow a field in 12 hours, how many 
must be employed to mow it in 3 hours ? How many to 
ihow it in 4 hours ? How many to mow it in 6 hours ? 

48-50. If a locomotive can run 40 miles in one hour, how 
far can it go in 10 minutes ? How far in 1 2 minutes ? How 
far in 15 minutes? 

Ratio. 

§ 114. Examples like the preceding may be performed by 
Ratio. 

. Ratio is the relation which one quantity bears to another. 
It is expressed as a quotient arising from the division of the 
first quantity by the second ; thus, the relation of 7 to 8 is 
seven-eighths, or, expressed as a ratio, -J-, 7-r-8, 7 : 8; the 
latter and most common form- bdng the division symbol with 
the horizontal line between the dots omitted. 

In any example, to obtain the required value by the use 
of ratio, it is simply necessary to multiply the number which 
is of the same denomination as the value sought, by tbe 
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ratio between the other quantities, whieh ratio the conditions 
of ^he question will determine. Thus, 

If 4 men consume 20 lbs, of meat in 3 weeks, how many 
pounds will 12 men consume in the same time? The de- 
nomination of the value sought is pounds ; hence the num- 
ber to be multiplied is 20. The ratio between the 12 and 
the 4 is -J^. Therefore 20 pounds x -y-= the value sought. 

fi 12 

By cancelation, ^ pounds X -2-= 60 pounds. 

Note. — ^Lvery question must be carefully examined, to see whe'li' 
^r the ratio is correctly expressed bj the division of the greater 
number by the less, or of the less number by the greater. 

If 4 men can do a piece of work in 9 days, in how many 
days will 6 men do the same work? 

The denomination of the value sought is days ; hence 9, 
the number of days, is to be multiplied. 

The only difficulty now is to determine the ratio. The 
ratio cannot be |^, for this would give a result showing that 
a longer time would be required for the 6 men to do the 
work than was required for the 4 men. The true ratio is ^. 
This may be proved by analysis. If 4 men do the work in 
9 days, it will take one mto 4 times as long, which is 9 x 4 
days ; and 6 men can do it in one-sixth of this time, that 
is, in fi^ days =9 days X 7. In general, when it is not 
perfectly clear what the ratio is, ascertain it by analysis. 

§115. There is no ratio between quantities of different 
denominations ; as, for example, between 2 yards and 4 feet, 
between 1 dollars and 13 cents, or between £3 4«. and Ss. 4d. 
Before the ratio of two quantities, whether consisting of one 
or more denominations, can be detennined, thetf must be re- 
iiKei to the same lowest denomination, .2 yards =6 feet; 
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ITrsVOO cents ; £8 48,=:lesd. ; 8#. 4rf.=40rf. Hence, iha 
ratios of the preceding quantities are -J ; - ^f^ - ; -^A"* 

EXAMPLES. 

51-55. What is the ratio of inches to 9 inches ? to tl 
feet ? to 6 feet ? to 3 rods ? to 1 mile ? 

56-60. What is the ratio of 7 pence to 8 shillings ? to 
98. ed.l to 18 shiUings ? to £3 ? to £2 28. 2d, 2qf, ? 

61. What part of 50 men is 2 men ? that is, what is the 
ratio of 2 men to 50 men ? 

62-65. What is the ratio of 7 per cent, to 8 per cent. ? 
to 4 J per cent. ? to 5^ per cent. ? to 7^ per cent. ? 

66. What part of 3 miles, 40 rods, is 27 feet, 9 inches ? 
that is, what is the ratio of 2^ ft 9m. to 3m. 40r(^. ? 

67. What part of 1 day, 9Ar. is 17 minutes, 4 seconds? 

68. What part of $700 is $5'30 ? 

69. What part of 2 hogsheads is 3 pints ? 

70. What part of $3 is 2| cents ? 

71. What part of 10 shillings, 8 pence, is 3 shillings, 
one penny ? 

72. What part of 100 acres is 63 acres, 2 roods, 7 rods 
of land ? 

73. In the Eagle there are 232|- grains of pure gold, and 
•^^A g'^ns of silver, and the same quantity of copper. 
The silver and copper is each what part, by weight, of the 
gold ? And the silver and copper together is what part 
of the gold ? 

74. In the United States standard silver coin of one dol- 
lar, there are 371^ grams of pure silver, and 41^ grains oi 
copper. What fractional part is the copper of the silver ? 

75. The silver in standard gold coin is what part of ^e 
sHver in the stune value of stsmdard silver com ? 

76. The pound TrOy contains 5760 gndns, the pound 
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AToirdupois oontains 7000 gfains. A pound Troy is whBt 
part of a pound Avoirdupois ? 

77. The Imperial gallon contains 277^ cubic inches, near- 
ly ; the old wine gallon contains 231. What part of the 
Imperial gallon is the old wine gallon ? 

78. The s<^ar year is 365 days, 5 hours, 48 minutes, 48 
9econds. Bywhat part of a day does thisexceed 365 days? 

PROMISCUOUS SXAMPLBS. 

79-83. If a ship's crew of 30 men consume $000 worth 
c^ proTisions during a voyage of 60 days, how many dollars 
wcNTth would they consume during a voyage of 117 days? 
of 30 days ? of 45 days ? of 72 days ? of 99 days? 

84-88. If a ship's crew of 30 men, during a voyage of 
60 days, consume $900 wiurth of provisions, how many dol- 
lars worth would a crew of 7 men consume in the same 
time? how many would 15 men ? 45 men? 7*2 men? 117 
men? 

89. If f of a man's furniture be worth 860 dollars, what 
k the whole of it worth ? 

90. Five men earn $32 in a week. How much can 84 
men earn in the same time ? 

9L Five men earn $32 in a week. How many weeks 
will it take 20 men to earn the same sum ^ 

92-94. Five men earn $82 in a week. How many men 
will it take to earn the same sum in a day, or one-sixth part 
of a week ? in an hour, allowing 10 working hours in a day ? 
in a minut43 ? 

95. If a post 4 feet high cast a shadow of 12 feet, how 
kmg will that pole be that casts a shadow of 240 feet ? 

96. If a post 4 feet high cast a shadow (^ 12 feet, how 
kng a shadow will a pole 90 feet high east? 
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91, How high is yonder steeple ? Its shadow is 14 feei 
long ; and the shadow of this fence, 4^ feet high, is 8 incheeL. 
• W. Suppose a poll-tax of $1844 be laid on a town con- 
taining 4870 inhabitants. What propcHtional tax must be 
laid on a town containing 721 inhabitants? 

99. It took 140 laborers 9 days to dig a canal 14 rods 
long. How long would it take the same laborers to dig a 
canal Im. llrd. 2yd. 2ft. long? 

100-106. If one gross of lead pencils is worth $1' 60, what 
is 1 dozen worth? 2 dozen? 8^ dozen? 4^ dozen? 5) 
dozen ? 1^ dozen ? 9 dozen ? 

107-112. If it require 84 bushels c^ apples to make 8 
barrels of cider, how many barrels will 42 bushels make ? 
How many will 100 bushels make ? How many wiU 168 
bushels make? How many bushels will be required to 
make 1 barrel? How many to make 6 barrels? How 
many to fnake 10 barrels ? 

118-121. If there are 165 feet in 10 rods, how many feet 
are there in 2 rods ? in 4 rods ? in 6 rods ? in 16 rods ? in 
20 rods ? in 25 rods ? How many rods in 880 feet ? How 
many rods in 66 feet ? How many rods in 182 feet ? 

122-126. If 5 men can reap a field of gram in 8 days of 
10 hours each, how m^ny men would reap it hi 10 hours ? 
How many in 16 hours? How many in 25 hours ? How 
many m 6 hours ? How many in 80 hours ? 

127-187. K $100 gam $7 interest in 12 months, how 
much will it gain in 8 months ? how much in 6 mcmths ? ib 
7 months ? m 11 months ? in 17 months ? How much will 
|800 gain in 12 months ? How much will $600 gain«in 13. 
months ? How much will $700 gain in 12 months ? How 
much will be required to gain $10 in 12 months? How^ 
mwsh to gain $1 8 in ^aine time ? How%much to gain $24 ? 

188-141. If I of a ship is woath $49000, what is the. 
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■#bole worth? what is ^ of it worth? what is f worth? 
what is "I worth ? 

142-150. If a person can count 800 in one minnte, how 
feiig win he require to count 46 ? how long to count 76 ? 
how long to count 226 ? How many can he count in 6 sec- 
onds ? how many in 13 seconds ? how many in 80 seconds ? 
how many in 75 seconds? how many in 17 seconds ? how 
many in 37 seconds ? 

Practice. 

§ 116. Practice is the employment of the ratio of a miJ- 
tlpli^ or divisor to its unit of the same kind, instead of the 
employment of the given multiplier or divisor itself. Thus, 
if a bushel of apples be worth 50 cents, what will 18^ bush- 
els be worth ? This answer may be obtained by multiply- 
ing 60 cents by 18 J giving $9'25. But the ratio of 50 cents 
to $1.00 is Y^=i. Therefore, to find how many dollars 
l&J- bushels arc worth, it is only necessary to multiply 18 J, 
the number of bushels, by \ ; that is, to divide 18^ by 2. 

"What is the interest of $740 for a yeai* and 6 months ? 

For a year the interest is $740 X 006 =$44*40. Now as 
6 months is J of a year, we find the interest for 6 months, 
by taking J of $44*40, which is $22*20. Hence the interest 
for one year and 6 months is $)t4-4O+$242*20=$66*60. 

For tables of the ratios of particular parts of a dollar to 
their unit, see § 70, and of fractional parts of a year or month, 
to their units respectively, see §104, Case III., Second 
method* 

EXAMPLES. 

151. What will 436 yardd of cloth cost, at $0*76 per yar4 ? 
162. If I receive 7 dollars for the use df $100 for one 
18 



1 
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year, how much ought I to receive for th^ use c^ $100 for 
1 months and 18 days ? 

153. What cost 7^ cords of wood, at $2*75 per cord ? 

154. What is the value of 28f pounds (^ butter, at IV 
cents per pound ? 

155. What is the value of 500^ yards of tape, at 2^ caxt». 
per yard ? 

156. What must I give for 13f bushels of oats, at 4d| 
cents per bushel ? 

157. What cost 18f poimds of ham, at 8 cents per pound ? 

158. What cost 15f gaUons of oil, at $0*75 per gallon? 

159. What cost 4000 quills, at $2*25 p^ 1000 ? 

160. What cost 27| yards of carpeting, at 87^^ cents per 
yard? 

161. What is the value of 25 bushels of potatoes^ at 
10*31^ per bushel? 

162. What is the value of 54 spelling-books, at 12^ cents 
per copy? 

163. What is the value of 47^^ reams of paper, at $3*25 
per ream? 

164. What is the value oi 30^ gross of almanacs, at |2*25 
per gross? 

165. What cost 16| gallons of vinegar, at 16f cents per 
gallon ? 

166. What is the value of 5| bushels of walnuts, at |1*62^ 
per bushel ? 

167. What cost 3} gross of matches, at $1*125 per 
gross? 

168. What cost 325 bushels of apples, at 37^ cents p^ 
bushel? 

169. What cost 16j yards of cloth, at $3} per yard ? 

170. If the mterest oa a certain sum of money is $7^ 
in one year, how much will it be for 5^ montiis ? 
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171. If the interest <^ llOO for one year is $6, how much 
is it for 10 months and 10 days ? 

172. If a steam locomotite pass 18 miles in 1 hour, how 
far^ will it move in 60^ minutes ? 

173. K the interest of $100 for 12 months is |7, how 
maxk is it f<»r 4|- months ? 

174. What must I pay for 1\ cords of wood, 128 feet in 
aeord, at 6i cents per foot? 

175-180. For |360 how many bushels of apples can I 
buy at 50 cents per bushel ? • how many at 25 cents per 
bushel ? how many at 12^ cents ? how many at 33^ cents ? 
how many at 20 cents ? how nmny at 16f cents? 

181-185. Among how many beggars can $12 be distrib- 
uted by giving Q\ cents to each ? how many if each receive 
10 cents ? how many if each receive 12^ cents ? how many 
if each receive 16f cents ? how many if each receive 20 cents ? 

186-;i90. If my income is $600 per annum, how much 
will it be for 3 months ? how much for 15 days ? how much 
for 10 days ? how much for 5 days ? how much for 1 day ? 

191-195. How many yards of carpeting can be bought 
fOT $300 at $l*12i per yard ? how many at |1 25 per yard ? 
how many at 11-87^ per yard ? how many at $2'06{^ per 
yard ? how many at f 2'16f ? 

196-200. If the earth move 68000 miles per hour m its 
orbit, how far will it move m 35 minutes ? how far in 45 
minutes ? how far in 55 minutes ? how far in Ikr. 85mtn. ? 
how far in 2h. lOmin. ? 

Reduction of Currekciss. 

§ 117. Currency is money, wheth^ specie, consisting of 
&mes1ie and foreign ocons, or baak-notes, redeemable in 
specie. 
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Foreign coins have, first, an intrinsic value, determined 
by their weight and purity ; secondly, a commercial value^* 
which is the price they will bring in the market ; thirdly, a 
legal value, which is the value established by law. 

Thus, the Pound Sterling (English) is represented by a 
gold coin called a sovereign. Its intrinsic value, as com- 
pared with our gold eagle of latest coinage, is $4*861. Its 
commercial value depends upon the state of trade between 
ibis country and England. If the balance of trade be 
agfdnst us, requiring the transportation of coin to pay our 
debts, the sovereign will command a higher price than if we 
owe nothing abroad, and consequently require no specie for 
shipment. This mercantile value varies from $4*83 to $4-86. 

The legal or custom-house value of the sovereign is $4'84,' 
as fixed by act of Congress in 1842. 

§ 118. To reduce Sterling to Federal Money. 

First method, £l=:$4'84 ; consequently, multiplymg" 
|4*84 by the number of pounds, will give their vaJue in 
Federal Money. 

KoTE. — If there arc shillings, pence, or farthings in the given qaaor 
tity, they must be reduced to the decunal of a pound before multi* 
plication. 

Example, What is the value of £9 6«. in Federal Money ? 
£9 5**=£9-25 ; $4-84X9-25=$44'r'7. 

§ 119. To reduce Federal to Sterling Money. 

14*84= £1 ; consequently, dividing the given number of 
dollars by 4*84, the number of dollars in a £, will give a 
quotient in pounds and the decimal of a pound. The deci- 
mal must be reduced to its equivalent value in shillings^ 
pence, and farthings. 
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Example, Reduce |44*77 to its value in Sterling Money. 
44-77-t-4-84=9-25, the number of pounds sterling=:£9 5*. 

§ 120. Mefhod hy ratio. There is another mode of per- 
forming these reductions, which is a more accurate mercan- 
tile method. 

The original value of the pound sterling, as fixed by act 
of Congress in 1799, was $4|- or $4*444+. This value is 
called the par value of £1 ; but it is now too small by a va- 
riable percentage of itself. Consequently this percentage, 
called the premium of exchange, must be added to the par 
value to give the current mercantile value of the pound. 

Thus, suppose exchange on England is at 9 per cent, pre- 
mium, £1 =$4^ X 1 09= par value of £l plus the premium 
of exchange ; if exchange be at 10 per cent, premium, 
£l=$4|-x 1-10, &c. So conversely, $l=£^-^l-09, &c. 

Example, Reduce £9 6*. to Federal Money, when the 
premium of exchange is 9 per cent. 

£9 55.=£9-25 ; $4^X9-25=$41-111+. And $41-111 
Xl-09=$44-81099+ Arts, 

Reduce $44*81099+ to British currency. 

44-81099~4|^=44-810a9X:^=10-08249+, the num- 
ber of pounids at par value. £10*08249 -t-1-09=£9-25 
nearly. So that £9 5«. is the answer. 

Hence to change Sterling to Federal Money, 

Reduce the pounds and decimal of a pound at their par 
value to dollars ; then multiply the result hy a percentage 
that vnll exjyress the par value plus the premium of exchange. 

To change Federal to Sterling Money. 

jReduce the dollars and decimal of a dollar to pounds at 
their par value ; then divide the result by a percentage that 
mil express the par value plus the premium of exchange, 

18* 
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§ 121. Many of the States, at the present day, make use 
of the denominations of Sterling Money to some e:d^nt. 
But the value of the pound and its parts, as wOl be seen by 
the table, is not the same in all the States. (For the rea- 
son of this, see § 10, Note.) 

TABLE. 
•^> { SJS^''"™^ [=4-. 8d:=^,V«»lledGeonpa currency 
II in I ^ Scot* [ = 5«.=£i, called Canada currency. 

{New England States, ^ 
Virginia, 1 5= 6«.=5£y3^, called New England 

Kentuclqr, [ currency. 

Tennessee, J 

{New Jersey, ^ 
Pennsylvania, [^^Is- 6<i=:£|, called Pennsylvania cur- 
Delaware, I rency. 
Maryland, J 
( New York, ) 
|1 in -J Ohio, f = 8«-=^|» called New York currency. 
V North Carolina, / 

We have, by the table, the value of $1, expressed as the 
fraction of a pound in the various currencies. It is obvious 
that by inverting the ratio expressed by those fractions, we 
shall obtain the value of £1, of each of the above currencies, 
in the fraction of a dollar. 

Hence, to reduce Federal Money to Canada or to any 
State currency. 

Multiply the sum in Federal Money hy the value of $1 
expressed as the fraction of a pound of the currency to which 
the sum is to be redticed. If the product contain the decimal 
of a pound, reduce it to shillings and pence. 
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To reduce Canada or any State cnrrency to Federal Money, 
Multiply the given sum, reduced to pounds and the deci- 
mal of a pound, hy the value of £\ cf ike given currency, 
expressed oa the fraction of a dollar, 

§ 122. A table of some of the foreign coins at their cus- 
tom-house value. 

pDond Sterling or SoYereign $4*84 

Guinea, Englifih 6*00 

Crown, " 1-06 

Shilling piece, English *23 

Louis-d'or, French 4'66 

Franc, " -186 

Doubloon, Mexico ^.... 16*60 

Silver Rouble of Russia 0*76 

Florin or Guilder of the United Netherlands 0*40 

Hark Banco of Hamburg 0*86 

Real of Plate of Spain 0-10 

Realof Vellonof da 0-06 

MUreo of Portugal 1*12^ 

Tale of China 1*48 

Pagoda of India 184 

Rupee of Bengal 0*60 

Specie dollar of Sweden and Korway 1*06 

Specie dollar of Denmark 1*05 

Thaler of Prussia and N. States of Germany 0*69 

Florin of Austrian Empire and City of Augsburg, 0*48^ 

lira Lombard©- Venetian Kingdom and of Tuscany, 0*16 

Ducat of Naples 0*80 

Ounce of Sicily 2*40 

Pound of British Provinces, Nova Scotia, New 

Brunswick, Newfoundland, and Canada 4*00 

Rix-dollar of Bremen 0*78} 

Thaler of Bremen 0*71 

Mil-recs of Madeira 1*00 

** of Azores 0*83J 

Rupee of British India 0*4H 

10 Thalers, German * 7*80 
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Foreign coins maj obviously be reduced to Federal Money, by 
midtiplying the United States value of one coin by the number of 
corns. Federal Money may be reduced to its Talue in a required 
fbreign coin, by dividiru; the given sum of money by the value of om 
such coin expressed in Feder^ Money. 



PROMISCUOUS EXERCISES IN REDUCTION OF CURRENCIES. , 

201-210. Reduce the following sums, XJ. S. currency, to 
Sterling Money, at custom-house value: $4*84; $19*605; 
$3248 ; $59-00 ; $876*49; $27*18 ; $1264*36 ; $2209627; 
$446987*84; $2768912*76. 

211-218. When the premium of exchange on England 
is 9 per cent., what is the value of the following sums in 
British currency? $8*72; $24*986; $79*484; $712*45; 
$8694*36; $79823*12^; $8942107; $216549*48. 

219-234. What is the value of the preceding sums, in 
.British currency, when the premium of exchange is 10 per 
cent. ? What, when it is 8^ per cent. ? 

235-240. Reduce the following sums, Sterling Money, at 
custom-house valuation, to U. S. currency : £9 5s. ; £27 3*. 
4df. Sqr, ; £39 9d, ; £270 Us, 9d. 2gr,; £4180 12s, 8d.; 
£69480 9d. 

241-258. Find the value of each of the preceding sums, 
in U. S. currency, when the premium of exchange on Eng- 
land is 8 per cent. ; is 9 per cent. ; is 10 per cent. 

269-263. Reduce $100*20 to Canada and to the different 
State currencies. 

264-268. Reduce $37*37 to Canada and State curren- 
cies. 

269-273. Reduce $1000 to its equivalent value in Can- 
ada and State currencies. 

274-278. Reduce £75 15s. Qd. of the respective curren- 
cies mentioned in the table to Federal Money. 
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. 279-283. Reduce £80 5*. Sd, of the different currencies 
to Federal Money. 

. 284-288. Reduce £1000 of the different currencies to 
Federal Money. 

289. How many sovereigns in $8496 ? 

290. How many 5 -franc pieces in 110765 ? 
291-295. In $928447 how many Mexican doubloons ? 

how many 10-Thaler pieces ? how many Canada pounds ? 
how many rupees of Bengal ? how many ducats of Naples ? 
296-301. Reduce to Federal Money 7498 rix-doUars of 
Bremen ; 25480 rupees of Bengal ; 4879^ silver roubles of 
Russia; 79682 sovereigns; 729810f pagodas of India; 
1987629 francs. • 

302. Suppose I owe a Liverpool merchant £17496 8*., 
what sum in Federal Money must I pay him, when exchange 
on England is 9 per cent, premium ? 

303. I am indebted to a Liverpool house in the sum of 
$25000*75. How many pounds sterUng must I pay to his 
order, when exchange on England is 10 percent, premium? 

304. A New England merchant wished to pay £784 10*., 
Georgia currency, to a merchant in Savannah. What sum 
in N. E. currency must he remit? 

305. How many 5-franc pieces must a Paris house remit 
to pay £9841 7*., N. Y. currency? 

306. The rate of duty on imported dried plums, in 1 842, 
was £1 Ss, per cwt. How much is that per lb., U S. cur- 
rency ? 

307. The duty on grain, not rated as com or seeds, was 
185. per cwt. What is that per cwt, U. S. currency ? 

308. The duty on rose-wood was £6 per ton. What is 
that per cwt, U. S. currency ? 

309-314. In $1000 how many Ounces of Sicily ? how 
many ducats of Naples ? how many florins of Augsburg ? 
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how many rix-dolkn of Bremen ? how many Mexican doub- 
loons? how many Louis d*ors ? 

815-825. In 1000 Mexican doubloons how many dollars ? 
how many crowns ? how many sovereigns ? how manyspe- 
cie-dollars of Denmark ? how many specie-dollars of Nor- 
way ? how many pagodas of India ? how many rupees of 
Bengal ? how many milrees of Portugal ? how many Mark 
bancos of Hamburg? how many English guineas? how 
many francs ? 



CHAPTER XIV. 

PBOPOBTION. 

§ 123. Whbn the ratio of two quantities is the same as 
the ratio of two other quantities, the four quantities are in 
proportion. Thus, the ratio of 8 yards to 4 yards is the 
same as the ratio of 12 dollars to 6 dollars ; therefore, there 
is a proportion between 8 yards, 4 yards, 12 dollars, and 6 
dollars. 

The usual method of denoting that four terms are in pro* 
portion, is by means of points or dots. Thus, the above 
proportion is written, 

8 yards : 4 yards : : 12 dollars : 6 dollars. 

Where two dots are placed between the first and second 
terms, and between the third and fourth ; and four dots are 
placed between the second and third. 

The two dots are equival^it to the sign of division, and 
the four dots correspond with the sign of equality. Thus, 
the above proportion may be written, 

8 yards -f- 4 yards =12 dollars -f- 6 dollars. 
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Either of the foregomg forms of this proportion may be 
read, 

8 yards is to 4 yards as 12 dollars is to 6 dollars. 

The first term of a ratio is called the antecedent ; the sec- 
ond is called the corisequent. 

The first and fourth terms of a proportion are called the 
extremes ; the second and third terms are called the means. 

Since in a proportion the quotient of the first term di- 
vided by the second, is equal to the quotient of the third 
term divided by the fourth, we have, using the above pro- 
portion, |.^ Jjp-. If we reduce the fractions to a common 

denominator, they become =-- — -, or omittins^ the 

^ 4X6 , 6X4' ^ 

common denominator 4x6, which is, in eflFect, multiplying 

each fraction by 4x6, we have 8x6, or 48 = 12x4 or 48; 

that is, the product of the extremes is equal to the product of 

the means, 

. . 8X6=48 , .8X6=48 ,^ 
Again, — =4, and =12. 

Hence, if the product of the extremes he divided hy either 
mean, the quotient will he the other mean,''' 

. . 12X4 ^ -12X4 ^ 
Agam, ——=6, and— ^=8. 

Hence, if the product of the means he divided hy either 
extreme, the quotient will he the other extreme, 

* It is often required to find a mean proportional -when the extremes are given ; 
tbat is, one mean of a proportion io -which the means are equaL Thus, 4 and 9 
bring the extremes, give a product of 36, which is equal to the product of the means. 
H^noe the means may be 3 and 18, 3 and 12, or 6 and 6 ; of these 6 and 6 are the 
equal meatis ; thus, 4 : 6 : : 6 : 9. 

Therefore, to find a mean proportional when the extrentes are given, the «yiiart 
motor the'j* product must be found ; that is, the number which being multiplied 
by Kself wilT produce that product. 
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From the shove properties, we see that if any three of the 
four terms which constitute a proportion are given, the re- 
maining term can be found. 

The method of finding the fourth term of a propcniaoo, 
when three terms are given, constitutes the Rule of Threb. 

Let us now apply what has been explained. 

If 8 yards of cloth are worth $12, what are 24 yards 
worth ? 

TJie value sought must be as many times greater than 
$12, as 24 yards is greater than 8 yards. Hence, there is 
the same ratio between $1^2 and the value sought, as there 
is between 8 yards and 24 yards. Consequently, we have 
this proportion : 

8 yards : 24 yards : : $12 : value sought. 

Taking the product of the means, we have 24 X 12=288. 
This, divided by the first term, which is one of the extremes^ • 
gives -2.1^=36 for the other extreme or fourth term sought, 
which must be of the same kind as the third term ; there- 
fore $36 is the value of 24 yards. 

Note. — When we take the product of the means we do not multi- 
ply the 24 yards by 12 dollars, but simply multiply 24, the number 
denoting the yards, by 12, the number denoting the dollars. The 
product, 288, is neither yards nor dollars, but 288 imits. When we 
divide this product by the first term of the proportion, we do not 
divide by 8 yards, but simply by 8, the number denoting the yards. 
The quotient, 36, gives the fourth term of the proportion ; and since 
the fourth term is of the same denominate value as the third term, 
our fourth term, or answer, must be 86 dollars. 

From the foregoing eKplanations, we deduce this first 
form of the 

BuLE FOR Simple Proportion, or Single Rule of Three. 

I. Farm a proporticm by placing for the third term the 

quantity which is of the same demmtination as the answer 
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sought. Of the two remaining quantities, the larger must 
be taken for the second term, when the answer is to exceed 
the third term; but the smaller must be tak^for the second 
term, when the answer is to be less than the third term, 

II. Having tpritten the three terms of the proportion, or, 
as usually expressed, having stated the question, then multi- 
ply the second and third term^ together, and divide the prod- 
uct by the first term, 

JSToTE. — Since there is a ratio between the first and second terms, 
they must be reduced to the same denominate value. Also, the 
third term must be reduced to its lowest denomination ; then the 
^quotient found bj dividing the product of the means bj the first* 
term will be of the same denomination as the third term. 

EXAMPLES. 

1. If 25 lbs, of coflFee cost $3*25, what will 312 lbs, cost ? 

2. What cost 6 cords of wood, at $7 for 2 cords ? 

3. What will 9 pairs of shoes cost, if 5 pairs cost £2 
2s, Qd, ? 

4. If there are 9 weeks in 63 day^, how many weeks in 
365 days ? 

5. If a raikoad cargoes 17 miles in 45 minutes, how far 
will it go in 5 hours ? . 

6. If $100 will gain $7 in one year, how long will it re- 
quire to gain $100 ?3 

7. If 3 paces or common steps of a person are equal to 
2 yards, how many yards will 480 paces make J 

8. If Id men can raise a wall of masoi^, 12 feet, in one 
week, how many will be necessary to raise it 20 feet in the 
same time ? ^ 

9. If 7 tons of coal, of 2500 pounds each, will last 3j 
months, of 30^days each, how much will be consumed in 3 
weeks, or 21 days? 

^ 19 
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10. If 9^ bushels of wheat make 2 barrels of flour, how 
many bushels will be required to make 13 barrels ? 

11. If a steamboat of 242 feet in length move 15 miles 
in one hour, how many seconds will it require to move its 
own length ? 

12. If a steamboat of 242 feet in length move 15 miles 
an hour, how many times its own length will it move in 11 
hours? 

13. A reservoir has a pipe capable of discharging 30 gal- 
lons in one minute. What time will be necessary to dis- 
charge 15 hogsheads ? 

14. If a man can mow 9 acres of grass in 3^ days, of 10 
hours each, how long will it requhe for him to mow 21 acres ? 

15. If 100 pounds of galena, or lead ore, jdeld 83 poimds 
of pure metal, how much pure metal will 7 tons of galena 
produce, if we reckon 2240 pounds to the ton ? 

If 12 barrels of flour are worth $54, what is the value of 
42 barrels at the same rate ? 

In this example it is obvious that 2 times 12 barrels would be 
worth 2 times $54 ; 8 times 12 barrels would be worth 3 times $54 ; 
4 times 12 barrels would be worth 4 times $54, and so on for other 
ratios. "^ The ratio of 42 barrels to 12 barrels is 4|. 

If we multiply $64 by this ratio, it will evidently give the value 
of 42 barrels. 

$54XU. 

We may now employ the same rules for simplifying this ezprea« 
sion as were used under § 114; that is to say, we may reject such 
factors as are common to both numerators and denominators. Thus, 
diyiding the denominator 13, and the numerator 42, each by 6, it 
becomes 

7 

154 Xj^, or$54xf 

2 
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Again, diyiding the denominator 2 and $54 of numerator each by 
2, we have 

27 ^ 

$4x1, or $27 X 7=$189. Ans. 

If 200 sheep yield 65(5 pounds of wool, how many pounds will 826 
sheep yield ? 

In this example, the answer is required to be in pounds ; we there- 
fore take 650 pounds for the third term. The ratio of 826 sheep to 
200 sheep is f||. Hence we have 

650^6. X 1^. 
Cancelling, we have 

33 

$i$ 

650/6. X~£r, or, 650/6. x-^. 
f0fi 8 

8 

Again, cancelling, we have 

^25 gg 325/6. X'38 ^,^,,„ , 
0W6.X-^= 2 =2681i/6. Ans, 



If -{^ of a pound of sugar cost fj of a shilling, how much will ^ 
of a pound cost ? 

In this example, our third term is |J- of a shilling. And since -^^ 
d a pound is less than -j-^, we must obtain our ratio by dividing -^^ 
by -|-J, which gives J'y x ff. Multiplying the third term by this ratio, 
we have |f of a shilling XjjXJj. To reduce this with the least 
labor, we must resort to the method of cancelling. Thus, cancelling 
the 23, which occurs in both numerator and denominator, also 18 of 
the numerator against a part of the 26 of the denominator, our ex- 
pression will, by this means, become -^ of a shilling XyX-iy=^ 
of a shilling. 

NoTS. — This tnethod of cancelling should be used when the nature 
of the question will admit, since it will always simplify the operation. 

From the above explanation, we deduce this second form 
of the 
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89. Admittmg that the earth moves in its orbit about the 
sun, a distance of 597000000 miles, in 365 days 6 hours, 
how far on an average does it move each hour ? 

40. If the diurnal rotation of the earth move its equato- 
rial portions about 24900 miles each day, how far is that in 
each hour ? 

41. If it require 10 years of 865|- days, for light to pass 
from a fixed star to the earth, how many miles distant is it 
on the supposition that light moves 1920^0 miles in one 
second ? 

42. If by a leak of a ship, f enough water run in, in 4 
hours, to sink her, how long can she survive ? 

48. If I pay $25 for the masonry of 4000 bricks, how 
much ought I to pay for the work which requires 100000 
bricks ? 

44. If a steamship require 14 days to sail a distance of 
3000 miles, what time, at the same rate of sailing, would 
she require to sail 24900 miles ? 

45. Admitting the diameter of the earth to be 8000 miles 
and the loftiest mountain to be 5 miles in height, what ele- 
vation must be made on a globe of 16 inches diameter to 
represent accurately the height of such mountain ? 

46. If |1 00 in 12 months bring an interest of $7, how 
much will be the interest of $100 for 8 months? 

47. If the interest of $100 for 12 months is $7, what will 
be the interest of $75 for the same time ? 

48. If in 12 months the interest of $100 is $7, how long 
must $100 be on interest to gain $10 ? 

49. If a glacier of 60 miles in length move 60 inches per 
annum, in what time will it move its whole length ? 

50. If a staff of 10 feet in length give a shadow of 15 feet, 
how high is that tree whose shadow measures 90 feet ? 

51. Suppose sound to move 1100 feet in a second, how 
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many miles distant is a cloud, in which lightning is observed 
16 seconds before the thunder is heard, no allowance bemg 
made for the motion of light ? 

52. If it require 30 yards of carpeting which is | of a 
yard wide to cover a floor, how many yards of carpeting 
which is Ij- yards wide will be necessary to cover the 
same floor ? 

63. If the earth move through 12 signs, or 360®, in 865|- 
days, how far will it move in a lunar month of 29)^ days ? 

54. Suppose a steamboat capable of making 15 nules 
each hour, to move with a current whose velocity is 2 J miles 
per hour, what will be the whole distance made during 13 J 
hours ? And what distance will the boat move in the same 
tame against the same current ? 

55. If the magnetic influence move through the tele- 
graphic wires at the rate of 200000 miles in one second of 
time, how many times could it pass aroimd the world in 
one second, allowing the circumference of the earth to be 
24899 miles? 

56. If A. can do a piece of work in 1 days, and B. can 
do it in 8 days, what part of it can both do in 3^ days ? 

57. A reservoir, whose capacity is 1000 hogsheads, has 
a supply-pipe, by means of which it receives 300 gallons 
each hour ; it also has two discharging pipes, the first of 
ipvhich discharges f- of a gallon each minute, the second dis- 
charges 1|- gallons per minute. The reservoir being empty, 
in what time will it be filled if the supply-pipe alone is 
opened? In what tune, if the supply-pipe and the. first 
discharging pipe are opened ? In what time, if the supply- 
pipe and the second discharging pipe ? And in what time 
if all three are opened ? 
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Compound Proportion. 

§ 124. A Compound Proportion is an expression of the 
equality between the product of several ratios and a simple 
ratio. 

If 6 men can mow 30 acres of grass in 5 days, by 
working 8 hours each day, how many acres can 4 men mow 
in days of 10 hours each ? 

Before performing this example by the Rule of Compound 
Proportion, or Double Rule of Three, let us solve it, first 
by Analysis and then by Ratio. 

Analysis. — If 6 men can mow 30 acres in 5 days of 8 
hours each, 1 man will mow -^=6 acres in 6 days of the 
same length : 4 men will mow 4x5 acres or 20 acres, in 
5 days. 

If 4 men mow 20 acres in 5 days, in 1 day they wiU 
mow -^=4 acres ; in 9 days, 4 x 9=36 acres. 

If 4 men mow 36 acres in 9 days of 8 hours each, they 
will mow -?^ or 4 J acres, by working but 1 hour each day, 
and 4^x10 or 45 acres, by working 10 hours each day. 
The answer, then, is 45 acres. 

Note. — In this Complex Analysis, as in Simple Analysis, we reason 
from the given quantity hack to 1, then from 1 to the quantity re- 
quired. 

Ratio. — Had the number of days, as, well as hours in 
each day been the same in both cases, the question would 
have been equivalent to the following : 

If 6 men mow 30 acres of grass, how many acres will 
4 men mow ? 

It is evident the number of acres sought would be the 
same fractional part of 30 acres that 4 men is of 6 men ; 
that is, the quantity required is 

^ of 30 acres. 
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If, now, we take into account the number of days, still 
supposing the number of hours in each day to remain the 
same in both cases, our question would become : 

If -I of 30 acres can be mowed in 5 days, how much can 
be mowed in 9 days ? 

The answer in this case is obviously 

f of I of 30 acres. 

Now, taking into account the number of hoiurs in each 
day, our question will become as follows : 

I^ I of J of 30 acres can be mowed in a certain time, 
when 8 hours are reckoned to each day, how much could 
be mowed when 10 hours are reckoned to each day?. 

This leads to the following final result : 

-^ of f of I of 30 acres. 
By cancellmg, we reduce this last expression to 46 acres. 

As a second example, we will solve the following by ratio : 

500 men, working 12 hours each day, have been employed 
5*7 days to dig a canal of 1800 yards long, Y yards wide, 
and 3 yards deep, how many days must 860 men, working 
10 hours each day, be employed in digging another canal 
of 2900 yards long, 12 yards wide, and 5 yards deep, m a 
soil which is 3 times as difficult to excavate as the first ? 

In this example, the odd term is 57 days. 

The different ratios will be as follows : 

1^=^ ratio of the men. 
^=1 ratio of the hours. 
f|^=:f| ratio of lengths of the canals. 
-1^= ratio of widths of the canals, 
f = ratio of depths of the canals. 
1^= ratio of the difficulty in excavation. 
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Multiplying successively these ratios and the odd temi, 
we have 

51 daysxjf Xf XffX-^Xf Xf. 

This becomes, after cancelling factors, 

19 daysx^xf X-V-Xf Xf Xl=649^ days. 
From the above work we see that questions of Compound 
Proportion may be solved by the following 

RULE. 

Anumg the terms given, there will be but one like the an- 
swer, which we will call the odd term. The other terms wiU 
appear in pairs or couplets, Fwm ratios out of each couplet 
in the same manner as in the Mule of Three; then multiply 
all the ratios and the odd term together, and it will give the 
answer in the same name and denomination as the odd term. 

Note. — ^Before forming ratios from the couplets, they must be re- 
duced to the same denominate value. See § 116. 

EXAMPLES. 

Solve the following problems, first by Analysis, and then 
by the Rule for Compound Proportion : 

68. If a person travel 300 nailes jn 1 7 days, journeying 
6 hours each day, how many miles will he travel in 15 days, 
journeying 10 hours a day ? 

59. If a marble slab 10 feet long, 3 feet wide, and 3 
inches thick, weigh 400 pounds, what will be the weight 
of another slab of the same marble, whose length is 8 feet, 
width 4 feet, and thickness 5 inches ? 

60. If the expenses of a family of 10 persons amount to 
$250 in 23 weeks, how long will $600 support a family (A 
8 persons at the same rate ? 

61. 15 men, working 10 hours each day, have employed 
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18 days lo bufld 450 yards of*stone fence. How many 
men, working 12 hours each day, for 8 days, will be re- 
quired to build 480 yards of similar fence ? 

62. If it require 1200 yaj-ds of cloth f- wide to clothe 
500 men, how many yards which is •}■ wide will it take to 
clothe 960 men ? 

63. If 8 men will mow 36 acres of grass in days, by 
working 9 hours each day, how many men will be required 
to mow 48 acres m 12 days, by working 12 hours each day ? 

64. If 11 men can cut 49 cords of wood in 7 days, when 
they work 14 hours per day, how many men will it take to 
cut 140 cords in 28 days, by working 10 hours each day? 

65. If 12 ounces of wool make 2\ yards of cloth that is 
6 quarters wide, how many pounds of wool will it take for 
150 yards of cloth, 4 quarters wide? 

66. If the wages of 6 men for 14 days be 84 dollars, 
i^hat will be the wages of 9 men for 16 days ? 

67. If 100%ien in 40 days of 10 hours each, build a wall 
30 feet long, 8 feet high, and 2 feet thick, how many men 
must be employed to build a wall 40 feet in length, 6 feet 
high, and 4 feet thick, in 20 days, by workmg 8 hours each 
day? 

68. In how many days, workmg 9 hours a day, will 24 
men dig a trench 420 yards long, 5 yards wide, and 3 yards 
deep, if 248 men, working 11 hours a day, in 5 days dig a 
trench 230 yards long, 8 yards wide, and 2 yards deep ? 

69. Suppose that 50 men, by workmg 5 hours each day, 
can dig, in 54 days, 24 cellars, which are each 36 feet long, 
21 feet wide, and 10 feet deep, how many men would be 
required to dig, in 27 days, 18 cellars, which are each 48 
feet long, 28 feet wide, and 9 feet deep, provided they work 
only 3 hours each day ? 

70. If 40 yards of cloth 3 quarters wide cost $45, what 

14 
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will 86 yards of the same quality cost, which is 5 quarters 
wide? 

Yl. If $400 will in 9 months gam $21, when the rate of 
interest is 7 per cent, per annum, how much will $360 gain 
in 8 months, if the rate per cent, is 6 ? 

72. If $400 require 9 months to gain $21, when the 
rate per cent, is *J, how long a time will $360 require to 
gain $14*40, if the rate per cent, is 6 ? 

73. If $400, to gain $21 in 9 months, require a rate of 
7 per cent., what must he the rate per cent, for $360 to 
gain $14-40 in 8 months ? 

74. K it require $400 to gain $21 in 9 months, wheii 
the rate per cent, is 7, how much will he required to gain 
$14*40 in 8 months, when the rate per cent, is 6 ? 

75. K the freight on 72 harrels of flour, for a distance 
of 95 miles, is $7*60, what would it he at the same rate 
on 120 harrels for a distance of 144 miles ? 

76. If from a dairy of 30 cows, each fun)i3hing 16 qts, 
of milk daily, 24 cheeses of 55 pounds each are made, in 
36 days, how many cows will he required, if each gives 4J 
gallons of milk daily, to produce in 30 days 33 cheeses of 
100 pounds each ? 

77. K I pay $45 for 40 yards of cloth which is 3 quar- 
ters wide, how many yards of the same quality of cloth 
which is 5 quarters wide ought $60 to huy ? 

78. If 6 persons eat 21 dollars' worth of hread in 4 
months, when flour is sold at $7 per harrel, in how many 
months will 10 persons eat 50 dollars' worth, when flour is 
$5 per harrel ? 

79. If 21 dollars' worth of hread, when flour is $7 per 
harrel, will supply 6 persons 4 months, how many persons 
can he supplied for 8 months for 50 dollars, when flour is 
$5 per harrel ? 
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80. If 21 dollars' worth of bread, when flour is $1 per 
barrel, will supply 6 persons for 4 months, how many dol- 
lars' worth will be required to supply 10 persons during 8 
months, if flour is $5 per barrel ? 

Arbitration of Exchange. 

§ 125. It sometimes happens that a merchant desires to 
pay a debt to a foreign creditor through three or four agents 
or brokers in different countries. There must, in such cases, 
be a chain of exchanges called arbitration of exchange ; for 
example : 

A merchant in Denmark owes a New York merchant 
$280. How many specie-dollars of his own country must 
he remit through houses in Hamburgh, Amsterdam, and St. 
Petersburgh, if |0*35 = 1 mark banco; 8 marks=Y guil- 
ders ; 15 gmlders=8 silver roubles ; 21 roubles=16 specie- 
dollars of Denmark ? 

28000x^X|-XxVxJf» which, after cancelling, be- 
comes 266f, the number of specie-dollars. Since 35 cts.= 
1 mark, there will be ^ as many marks as cents ; as 8 
marks =7 guilders, there will be |- as many guilders as 
marks ; in like manner there will be ^ as many roubles as 
guilders, and ^ as many specie-dollars as roubles. 

It will be seen that examples of this kmd reqmre the 
multiplication of a given term by the product of a series 
of ratios ; and that the process is the same as that of Com- 
pound Proportion, § 124. No independent rule is necessary. 

EXAMPLES. 

81-83. A New York merchant owes in London £375. 
How many dollars must he remit through houses in Naples 
and in Pmis, if £20=121 ducats ;. 90 ducats=414 francs ; 

20 
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600 francs=91 dollars ? How many dollars must he remit 
directly to London if the premium of exchange is 9 per 
cent, above the par value of f 4 J^ to the £ ? And how 
much was lost by the former circuitous method of remit- 
ting? 

84-86. A merchant in New York orders £1000 due him 
in London to be forwarded to him by the following route : 
to Hamburgh, at 16 mark bancos per £ ; thence to Copen- 
hagen, at 100 mark bancos for 43 rix-dollars; thence to 
Bourdeaux, at 4 rix-dollars for 18 francs ; thence to New 
York, at 600 francs for 93 dollars. How many dollars did 
he receive? How many dollars would he have received 
had he ordered the £1000 direct to him, the premium of 
exchange being 7 per cent, above the par value of $4 j- to 
the £ ? And how much did he save by the above circui- 
tous route ? 

87. If a man receives |27 for 16 barrels of cider, and he 
can buy 2 barrels of flour for $11, and 3 tons of coal ior 
4 barrels of flour, and 46 pounds of tea for 2 tons of coal, 
how many pounds of tea ought he to receive for Y barrels 
of cider ? 

88. If 26 pears can be bought for 10 lemons, and 28 lem- 
ons for 18 pomegranates, and 1 pomegranate for 48 almonds, 
and 60 almonds for 70 chestnuts, and 108 chestnuts for 2^ 
cents, how many pears can I buy for $1*36 ? 

89. If 121 English guineas are equal to 126 pounds ster- 
ling, and £23=61 pagodas of India, and 6 pagodas=|9, 
how many English guineas will be equal to $100 ? 

90. If 74 franc8=9 tales of Chma, 10 tales of Chma=6 
ounces of Sicily, and 5 ounces of Sicily =tl2, how many 
francs will be equal to $172 ? 
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Pabtnsbship or Fellowship. 

§ 126. Fellowship is the union of two or more individuala 
in trade, with an agreement to share the losses and profits 
in the ratio of the amount which each puts into the partner- 
ship. The money employed is called the capital stock. The 
loss or gain to be shared is called the dividend, 

A., B., and C. entered into copartnerahip. A. put in $180, K put 
in $240, and C. put in $480. They gained $800. What is each one's 
part of the gain? 

$180 A.'b Btock+$240 B.'8 Btock+$480 C.'b Btock=$900 whole 
stock. 

^= \ =:A.'b part of the entire stock. 

|*J=y^=R'8 u u a u u 

tfj=-ft=0.'fl ****** 
Hence, A. must have | of $800= $60 for his gain. 
B, ** « -j^ of $800= $80 ****** 
0. « " TVof^800=$160 " « " 

$800 yerificatioa. 
From the above we may deduce the following 



RULE. 



Make each partner*8 stock the numerator of a fra^itixm, 
and the sum of their stock a commxm denominator; then 
mulHfly the whole gain or loss by each of these fractions, f^r 
each partner* s share. 



EXAMPLES. 



91. A. and B. purchase a house for $2500, of which sum 
A. furnished $1200 and B. $1300. They receive #210 rent 
for the same. What part of this sum ought each to share ? 

92-94. A person failing in business finds that all his debts 
amount to ♦460JO, and that he has.only $2600 to meet these 
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claims. How much ought A. to receive, whose claim is 
$360 ? And how much B. whose claim is $400 ? And 
how much is he ahle to pay oa the dollar ? 

96. Two brothers, the one 18 years old Mid the other 21 
years old, contribute in the ratio of their ages $300 towards 
the support of an aged parent. What did each contribute ? 

96. Two persons, A. and B., hire a pasture for $30, mto 
which A. turned 3 cows and B, 6. What part of the $30 
ought each to pay ? 

97. Five persons, A., B., C, D., and E., are to share be- 
tween them $2400. A. is to have ^ ; B. is to have J ; C. 
is to have f ; D. and E. are to divide the remainder in pro- 
portion to the numbers 5 and 7. How much does each one 
receive ? 

98. There are three horses belonging to three men, em- 
ployed to draw a load of plaster a certain distance for $2 6 '45. 
It is estimated that A.'s and B.'s horses do f of the labor ; 
A.'s and C.'s horses ^ ; B.'s and C.*s horses JJ. They 
are to be paid proportionally according to these estimates. 
What ought each man to receive ? 

99. A., B., and C. agree to contribute $365 towards 
building a church, which is to be at the distance of 2 miles 
from A., 2^ miles from B., and 3j from C. They agree 
that their shares shall be proportional to the reciprocals of 
their distances from the church. What ought each to con- 
tribute? 

100. A person wills to his two sons and a daughter the 
following sums : to the elder son $1200, to the yoimger son 
$1000, and to his daughter $600 ; but it is found that his 
whole estate amounts to only $800. How much ought 
each child to receive ? 

101. Four persons. A., B., C, and D., together contribute 
$600 towards the erection of a school-house, which is placed 
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at the distance of ^ of a mile from A/s residence, ] of a mile 
from B.'s, J of a mile from C/s, and 1 mile from D/s. They 
contributed in the reciprocal ratio of their respective dis- 
tances from the school-house. How much did each give ? 



Double Fellowship. 

§ 12Y. When the stock of the several partners continues 
in trade for unequal periods of time, the profit or loss must 
be apportioned with reference both to the stock and time. 
In such cases the fellowship is called Double Fellowship. 

Three partners, A., B., and C, put into trade money as follows : 
A. put in $400 for 2 months ; B. put in $300 for 4 months ; C. put 
in $600 for 8 months. They gained $350. How must they share 
this gain! 

It is evident that $400 for 2 months is the same as $400X2=$800 
for one month; $300 for 4 months is the same as $800X4^1200 
for one month; $500 for 8 months is the same as $500X3=$ 1500 
for one month. 

Hence $800 A.'s money for one month,-f-$1200 B.'s money for one 
month,-|-$1500 C.'s money for one month==$3600. 
Therefore, by Single Fellowship, 

A. must have ^®^=^ of $360=$80. 
^ ** ** ijii=ii^^ 360=120. 
0. - " iTinr=7 o^ 360=160. 

$860 verification. 

rule. 

Multiply each partnered stock by the time it was in trade ; 
mdke each product the numerator of a fmcttMi, and the sum 
of the products a common denominator ; then multiply the 
whole gain or loss by each of these fractions, for each part- 
mr^s share. 

20* 
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EXAMPLES. 

102. Two persons, A. and B., enter into partnership, A. 
furnishing ^325 for 6 months, and B. $200 for 8 months. 
What ought each to contribute to meet a loss of $100 ? 

103. In the construction of a piece of road, A. furnished 
6 laborers, each of whom worked 9 days ; B. furnished 1 
laborers, each working 11 days: for the whole work they 
received $150. What was each one's share of this sum? 

104. To a certain school, A. sends 5 scholars during 35 
days, and B. sends 4 during 38 days, and has to pay a rate 
bill of $3-04. What was A.'s rate bill ? 

105. If I borrow $300 for 1 months of A., $400 for 8 
months of B., and $450 for 9 months of C. ; for this ac- 
commodation I wish to divide $100 among the three. What 
ought each to receive ? 

106. For the transportation of 100 barrels of flour a 
distance of 93 miles, I have to pay $46*50 to 5 individuals, 
who performed the labor as follows : A. carried 50 barrels 
a distance of YO miles, B. carried 10 barrels a distance of 
93 miles, C. carried 40 barrels a distance of 53 miles, D. 
carried 50 barrels a distance of 23 miles, and E. carried 40 
barrels a distance of 40 miles. How much ought I to pay 
to each? 

10*7. Three farmers hired a pasture for $55*50 for the 
season. A. put in 6 cows for 3 months, B. put in 8 cows 
for 2 months, C. put in 10 cows for 4 months. What rent 
ought each to pay ? 

108. On the first day of January, A. began business with 
$650 ; on the first day of April following, he took B. into 
partnership with $500 ; on the first day of next July, they 
took in C. with $450 : at the end of the year they found 
they had gained $375. What share of the gain had each ? 



§ 128.] AVERAGE. 235 

109. A., B., and C. have together performed a piece of 
work for which they receive |94f A. worked 12 days of 
10 hours each ; B. worked 15 days of 6 hours each ; C. 
worked 9 days of 8 hours each. How ought the $94 to be 
divided between them ? 

1 10. A ship's company take a prize of $4440, which they 
agree to divide among them according to their pay and the 
time they have been on board. Now the officers and mid- 
shipmen have been on board 6 months, and the sailors 3 
months : the officers have $12 per month, the midshipmen 
$8, and the sailors $6 per month ; moreover, there are 4 
officers, 12 midshipmen, and 100 sailors. What will each 
one's share be ? 



CHAPTER XV. 



AVERAGE. 



§ 128. If the sum of a series of unequal quantities be di- 
vided by the number of quantities, the quotient will be one 
of a series of equal quantities, whose sum will equal that of 
the former series. The value of this quotient is called the 
Average of the given quantities. Thus, 

A laborer worked 5 hours on Monday, 6 on Tuesday, 3 
on Wednesday, 9 on Thursday, 9 on Friday, and 10 on Sat- 
urday. How many hours work did he average each day ? 
6-l-6-l-3-f9-|-9-l-10==42 ; and 42 hours-T-6=Y hours' av- 
erage work per day. Proof, Yx6=42. Hence the fol- 
lowmg rule for determining the average : 

Divide the sum of the given quantities hy the number of 
quantities. The quotient will he the average. 
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EXAMPLES. 

1-6. What is the average of 1, 2, 3 ? of 2, 3, 4, Y ? of 
5, 3, 4, 9, 4? of 4, 9, 8, 7, 2, 6? of 8, 4, 3, 9, Y, 12, 6 ? 

6-10. Find the average of 4, 7, 6, 2, 12 ; of 12, 14, 19, 
18, 21 ; of 6, 8, 13, 24, 30 ; of 36, 42, 96, 104 ; of 3, 4, 
5, 6, Y, 8, 9, 10, 11, 12. 

11. A gentleman expended in 1845, $1250*75; in 1846, 
11196-38; in 1847, $1341-67 ; in 1848, $1275*96; in 1849, 
$1060*07 ; in 1850, $1196*27. What was his average yearly 
expenditure ? 

12. The following was the record of attendance for one 
week in a certain school : Monday A, M. 109, P. M, 94 ; 
Tuesday A, M, 109, P. M, 103 ; Wednesday A, M, 97, 
P. M, 91 ; Thursday A, M. 104, P. M, 100 ; Friday A, M. 
88, P, M, 36. What was the average half-day attendance 
in that school ? 

13. Seven men weighed each as follows : 212Z65., 135/5*., 
167J?6«., 196f/6«., 121^Z65., 102Z&S., 229Z6*. What was 
their average weight ? What was their aggregate weight ? 

14. What was the average cost of the following articles ? 
The first cost £2 4«. Zd. ; the 2d, £5 18«. 6(?. 3^^. ; the 
3d, £14 Zs, 2d. ; the 4th, 19*. 2qr, 

15. Your grandfather's age is 78 years 8 months ; your 
father's is 64 years, 7 months, 22 days ; your brother's 21 
years, 3 months, 29 days ; your sister's 16 years 4 months; 
your own 11 years, 6 months, 17 days. What is the average 
age of each ? 

16. At sunrise on 5 successive days the barometer was 
as follows: 29*38 inches; 29*41; 29*63; 29*87; 30*06. 
Wh^t was the average height of the mercury during this time? 

17-18. The declination of the sun at noon on the first 7 
days of January, 1851, was as follows : 23° 2' 14" ; 22° 
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51' 10"; 220 51' 38"; 22^ 45' 89"; 22° 39' 12"; 22<5 
32' 19" ; 22° 24' 59". What was the average declination 
of the sun during this time ? At the same times respect- 
ively the sun was slow of clock Sm. 448, ; 4m. 128. ; 4m, 
408, ; 5m. Qs, ; 5m. 35«. ; 6m. 2«. ; 6m. 288, What was 
the average time which the sun was slow of clock ? 

19. By observation the length of a pendulum vibrating 
once in a second of time, is found to be, at the equator, 
3901612 mches; at the Cape of Good Hope 8907815 
inches ; at New York 39-10120 mches ; at Paris 89*12929 ; 
at London 89*13929 inches. What is the average length 
for these five places ? 

20. The meaii distances of the four satellites of Jupiter 
are as follows, the radius of Jupiter being taken as the unit : 
604853 ; 9-62347 ; 15*35024 ; 26*99835. What is their 
average mean distance ? 

21-22. A locomotive made 7 successive trips over a track 
of 17 miles in the following times: 50m, 82«. ; 49m. 3«. ; 
48m. 10«. ; 40m. 308.; 41m. 35^.; 45m. 455.; 44m. 20^. 
What was the average time of one trip ? What was the 
average time of running one mile ? 

23. A company of 6 California gold diggers find on a cer- 
tain day gold as follows : the 1st, loz, IBpwt. ; the 2d, 9oz, 
14pwt. ; the 3d, 6oz. lOpwt, ; the 4th, 4oz. 4pwt. ; the 5th, 
lOoz. 8pwt. ; the 6th, 3oz, 2pwt, What was the average 
for each man ? 

24-25. On a certam day in January I noticed the ther- 
mometer to be as follows : at 6 A. M. 20** ; at 7, 23® ; at 
8, 25° ; at 9, 80© ; at 10, 36^ ; at 11, 40o ; at noon, 44© ; 
at 1 P. M. 45° ; at 2, 48*^ ; at 3, 46° ; at 4, 44° ; at 5, 39° ; 
at 6, 33°. What was the average during the forenoon, 
and what during the aftemowi, if the observation at noon 
is not taken into the account ? 



] 
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Equation of Payments. 

§ 129. Equation of Payments is a process by which we 
ascertain the average time for the payment of several snms 
due at diflferent times. 



Suppose I owe IIOOO, of which |100 is due in 2 months, |250 in 
4 months, |350 in 6 months, and |800 in 9 months. If I pay the 
whole sum at once, how many months' credit ought I to have f 

A credit on |100 for 2 months is the same ] 

as a credit on |1 for 200 montha 

A credit on |260 for 4 months is the same 1 ^ _«^« ,^^^ 
j-x It r lAA/v xu l'4mo.X260=1000»w. 

as a credit on |1 for 1000 months. ' 



' 1 9mo.X800=2'700mo. 



' [2mo.Xl00= 200ffio. 

'}' 

A credit on i860 for 6 months is the same ) . ..^-^ «,«« 

,.. J, - •oiAA *!, h6«io.X 860=21 OOmo. 

as a credit on |1 for |2100 months. ) 

A credit on $800 for 9 months is the same { 

as a credit on |1 for 2700 months. 

$1000 eooomo. 

Hence, I ought to have the same as a credit on $1 for 6000 months. 
But if I wish a credit on $1000 instead of $1, it ought evidently to 
be for only one-thousandth part of 6000 months, which is 6 months. 

Hence this 

RULE. 

Multiply each sum by the time that must elapseJbefore it 
becomes due ; divide the amount of these products' by the 
amount^ of the sums ; the quotient will be the equated time, 

EXAMPLES. 

26. I purchased a bill of goods amountmg to $1500, of 
which I am to pay $300 in 2 months, $500 in 4 months, and 
the balance in 6 months. What would be the mean time 
for the payment of the whole ? 

27. A merchant owes $500 to be paid in 6 months, $600 
to be paid in 8 months, and $400 to be paid in 12 months. 
What is the average time of payment ? 
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28. A. owes B. a certain sum : one-third is due in 6 
months, one-fourth in 8 months, and the remainder in 12 
months. What is the mean time of payment ? 

Note. — ^It makes no difference what the amount is whidi A. owes 
B., since it is certain fractional parts which becomes due at particular 
times. If wo suppose the sum to be |1, then our work will be 

mo. mo. 
i X 6 = 2 
i X 8 = 2 
Remainder is ^, and -i^Xl2 = 6 

29. A merchant has due him $300 to he paid in 2 months, 
$800 to be pdd in 5 months, $400 to be paid in 10 months. 
What is the average time for the payment of the whole ? 

30. A merchant owes tl200, payable as follows: $200 
in 2 months, $400 in 5 months, and the remainder in 8 
months. He wishes to pay the whole at one time. What 
is the average time of such payment ? 

31. A merchant bought goods to the amount of $2400, 
for one-fourth of which he was to pay cash at the time of 
receiving the goods, one-third in 6 months, and the balance 
in 10 months. What was the eqtdtable time for the pay- 
ment of the whole ? 

32. Suppose I owe tlOO payable on January 1st, $160 
on February 5th, ^300 on April 10th. If we count from 
January 1st, and allow 29 days to February, it being leap 
year, on what day ought the whole sum in equity to be 
paid? 

Note. — ^Estimate the time in days. The 1st payment is $100 due 
in days. 

33. A merchant bought a bill of goods amounting to $1000. 
He agreed to pay $250 the first day of the next March, |250 
on the 3d of the following May, |250 on the 4th of the 
following July, and the remaining $250 on the 15th of the 



240 AYEBAaE. [chap. Jl\ 

following September. What would be the equitable time 
for paying the whole ? 

Note. — At the sumf are equal, it will simplifj the operatiooa tc 
oonaider each payment |1. 

84. A person purchased a bill of goods amounting to 
$3450, and agreed to pay as follows : $1000 at the end of 
S months, $1000 at the end of 6 months, and the balaaee 
at the end of 9 months. What was the average time for 
which he received credit on the whole sum ? 

35. A person owes as follows: $300 due the 10th of 
March, $250 due the 28th of March, $450 due the 31st 
of March, and $100 due the 25th of the following ApriL 
At what time could the whole sum in equity^ be paid ? 

36. A person owes a certain sum of money, \ of which 
is due in 3^ months, ^ is due in 4^ months, ^ is due in 5 
months, and the balance is due in 8 months. What is the 
mean time of payment ? 

37-38. A person purchases a farm for $7000, and agrees 
to pay as follows : $1000 at the end of 3 months ; $1500 
at the end of 4 months ; $2000 at the end of 5 months ; 
$2500 at the end of 6 months. At what time in equity 
ought he to pay the whole ? Suppose he had agreed to 
pay $2500 at the end of 3 mcmths, $2000 at the end of 4 
months, $1500 at the end of 5 months, and $1000 at the 
end of 6 months ; then, in equity, at what time ought the 
whole to be paid ? 

89*. A sum of money is due as follows : ^ on the Ist of 
July, J on the 1st of August, \ on the 1st of September, 
^ on the 1st of October, and the bidance on the 1st of No- 
vember. At what time, estimating from the 1st of July, 
ought the whole in equity to be paid ? 

§ 130. Suppose $1000 to be due at the end of 6 months; 
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that 3 months before it is due $100 was paid, and that 1 
month before the expiration of the 6 months $300 was paid* 
How long after the end of the 6 months may the balance 
of |600 remain unpaid ? 

KoTE. — ^The problem here is, when a debt due at some future pe« 
riod has received several partial payments before the time due, to 
find how long beyond this time the balance may in equity remain 
unpaid. 

3mo.Xl00=300mo.; lmo.X300=:300mo.; that is, $1 most have 
a credit of 300mo.+S00mo.=600mo. The balance due is |600, which 
must have a credit equal to 600i/io.-r600=lm(>. beyond the 6 months. 

Hence this 



Multiply each payment by the time it was paid before due ; 
then divide the sum of the products thus obtained by the bal- 
iMnce remaining unpaid ; the quotient vnll be the equated time. 

EXAMPLES. 

40. Suppose $1496*41 to be due at the end of 90 days : 
that 84 days before it is due there is paid $500 ; 32 days 
before the 90 days exph% there is paid $502*50. How long 
after the 90 days befc»re the balance of $493*91 ought to 
be paid? 

41. A. lent $200 to B. for 8 months ; at another time he 
lent him $300 for 6 months. For how long a time ought 
B. to lend A. $800 to balance the favor ? 

42. A person owes $1000, due at the end of 12 months. 
At the end of 3 months he pays $100, one month after that 
he pays $100. How long beyond the 12 months may the 
balance of $800 remain unpaid ? 

43-44. A credit of 6 months on $500, and of 4 months 
on $1000, is the same as a credit of how many dollars for 

21 
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8 months ? It is the same as a credit on $800 for how maixj 
months ? 

§ 131. It is customary with many merchants to give a 
credit of from 3 to 6 months, on their bills of sale. In 
such cases, in settling up their accounts, winch generally 
consist of various items of debit and credit at sundry times, 
it is very desirable to have some simple rule by which the 
cash balance can be found. x 

Suppose A. has the following aocbuut with B. : 

184a Dr. I 1848. CV. 

Jao. 10. To Merchandise . . f 100 Feb. & By Merchandise ... $50 
March 26. •» ♦* . . 400 I April 23. ** « ... 375 

What is the ecuh balance, July 10, 1848, if interest id estimated 
at 7 per cent., and a credit of 30 days is allowed on all the different 
sums? 

If interest were not considered, the above account could be bal- 
anced as follows : 



1848. 


JDr. 


1848. 




Cr. 


Jan. 10. To Merchandise . 


. $100 


Feb. 8. 


By Merchandise . 


. . W 


March 36. « ^ 


. 400 


April 23. 


u u 


. . 375 


- 






" Balance . .' 


. . 75 



$500 9500 

To Balance $75 

Had no credit been given, the debits should be increased by the 
ibllowing items of interest. (§ 83, note 4, and § 106.) 

On 1100 for 182 days, at 1 per cent.=100 X 182 X |^t7 
** 400 " 106 « " « =400Xl06Xg^^. 

In like manner the credits should be increased by interest : 
'On 160 fbr 158 days, at T per cent.= 60X168X§^^. 
" 8*76 ** IS " " « =376 X 78X5^^. 

But, since 80 days' credit is given on all sums, it follows that by the 
above, we should increase the debits by an excess of interest equal 
to the interest of the sum of debits, $500 for 30 days=:600X80X 
J^. In like manner we should increase the credits by an excess of 
mterest equal to the intf?rost of sum of credits, $425, for 80 day8=: 
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Now a, instead of diminishing the debit items of interest by 500 
XBOX^^, and the 9-edit items of interest by 425X30X5;?^, we 
merely diminish the debit items of interest by the interest on mer- 
chandise balance, $75 for 30 days, which is '75 X 30 X Jify^, the result 
will be the same. And since taking any sum from one side of a book 
account has the same efifect as adding the same sum to the other 
side, it follows, that instead of diminishing the debit items of interest 
by '75X30X§^, we may increase the credit items of interest by 
this same quantity. 

From whidiwe see that the diflfercnce between ldoxi82x J^V+ 

400X106X§V7 and 50X153XgV7+3'75X78xS^V+75X30X|VV 
is the interest balance. 

The operations indicated in the foregoing work may be exhibited 
in a more condensed form, as follows : 

DEBITS. CREDITS. 

f Days. $ Days. 

100X182=18200 50X158= 7650 

400X106=42400 875 X 78=29250 

75 X 30= 2250 



60600 

39150 39150 



1848. 


Cr. 


Feb. a By Merchandise . 


. •50-00 


April 23. « *» 


. 375-00 


July 10. '' balance. . . 


. 79-11 



l^^of 21450=|411=in<^<f4^ balance. 

Hence the foregoing account will become balanced as follows: 

1848. Dr. 

Jan. 10. To Merchandise . tlOOHN) 

March 96. ** *» • 400K)0 

July 10. ** balance of interest 4*11 

150411 t504-ll 

JiOy 10. "^ Cash balance . . •79-11 

From the above, we deduce this 

RULE. 

Pkiee such sum on the debtor or credit side as may he 
necessary, to balance the account, which sum may be regarded 
as MERCHANDISE BALANCE. Then multiply the number of- 
dollars in each entry by the number of days from the tims 
such entry was made, to the time of settlement ; observing to 
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multiply the merchandise balance by the number of days for 
which credit is given. 

Multiply the difference between the sum of the debit prod- 
ucts, and the sum of the credit products, by the interest of 
$1 for 1 day ; the product wUl be the number of dollars in 
INTEREST BALANCE, which vjiil be in favor of the debit side of 
account, when the sum of debit products exceeds the sum of 
credit products ; but in favor of the credit side when the 
sum of credit products exceeds the sum of debit products. If 
then, the interest balance be added to, or subtracted from, the 
merchandise balance, as the case may require, it will give the 
cash balance, 

EXAMPLES. 



45. Suppose A. has the following account with B. ' 




1848. Dr, 


1848. 


O. 




Jan. 15. By Merchandiae . 


. 9300 


March 3. «« « ... 500 


Maroh20. »> ^ 


. 400 


May 10. " ** ... 100 


May 3. ** " 


. 200 


June 8. *♦ "... 300 


July 1. •* « 


. 50 


1100 




9950 


950 







Merchandiae balance fl50 

What is the cash balance of the above account on the 
1st of July, 1848, provided each individual is allowed 90 
days' time on his purchases, if interest is estimated at *I per 
cent. ? 

Note. — ^The interest balance will be found in &yor of the credit 
side ; the merchandise balance is in fSayor of the debtor's side. 

46-47.^ A. has the following account with B : 



1850. 




JDr. 


185a 




Cr, 


March 9. 


'l\>Meichandi8e . 


. f 18-38 


March 38. 


By Merchandiae . 


. $60*30 


April 4. 


tt M 


. 56-41 


July 3. 


tt tt 


. lOOKJO 


June 13. 


M U 


. 105-03 


^ 30. 


^ tt , 


. 8G3-40 


Juty 17. 


tt tt 


. 8813 
$967 05 


Aui. 80. 


tt tt , 


. 75-75 

499-35 
367-95 



MerchaiHliae balance 9331*40 
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1848. 


Dr, 


1848. 


Jan. 10. To Merchaodise 


4 •350-37 


June 25. 


Feb. 25. ** ** 


• 113-04 


July 20. 


Match 1. •* »* 


. 405-50 


July 2a 



769-00 



What was the cash bidance of the above account, and in 
whose favor, on the Ist day of October, 1850, provided each 
individual is allowed 90 days' time on his purchases, interest 
being 6 per cent. ? 

What was the cash balance of the above, on the 1st day 
of January, 1851, the other conditions remaming the same ? 

48. Suppose A*.*s account with B. to have been as fol- 
lows : 

o. 

By Merchandiflo . . $37*51 
** *♦ . . 501)8 

** «* . . 000^» 

•688-52 



Merchandise balance •80*48 

What is the cash balance, and in whose favor, on the Ist 
of August, 1848, provided 6 months, or 180 days' time is 
given,* interest being 6 per cent. ? 

Note. — In practice, when the cents Jn nnj of the entries, as in this 
example, are less than 60, we may, without sensible error, omit them ; 
hat when they are 50, or greater, we may consider them as an ad- 
ditional dollar. 

49-50. A.'s account with B. is as follows \ 

1850. Cr. 

September 13. By Merchandise, •doaoo 

« 30. •* «» 212-19 

October 28. <* «" 404*80 

•916*92 



Merchandise balance •Hd-n 

What was the cash balance, and in whose favor, of the 
above account, on the 1st day of January, 1851, if each in- 
dividual had a credit of 4 months or 120 days, interest being 
"7 per cent. ? 

21*. 



1850. 




Dr, 


September 2. 




*» 25. 


tt M 


405*21 


October 24. 


U M 


303-60 


NoTemb*r21. 


tf tt 


140-80 


Deeemb*r24. 


tt tt 


28*30 




1090*05 






916-92 
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What was the cash balance on the 21st day of Jnne^ 1851, 
the other conditions remainiRg the same ? 



Alligation Medial. 

§ 132. Alugation Medial teaches the method of finding 
the average or mean value of a compound, when its several 
ingredients and their respective values are given. 

A grocer mixes 140 pounds of tea> worth Sa, per pound; 200 
pounds, worth 6«. per pound ; and 160 pounds, worth 10«. per pound. 
What is a pound of the mixture worth ? 

140 pounds of tea, at 8«. per pound, are worth 140X8=1120«. , 
200 pounds, at 6«., are worth 200X6=1200«.; 160 pounds, at 10», 
are worth 160X10=1600«. Therefore, the mixture, which is 600 
pounds, is worth 11204-12004-1600=3920«. ; and one pound must 
beworth5y^y=7|l». 

Hence, to find the mean value of a compound, composed of several 
ingredients of different values, we have this 

«ULE. 

Divide the sum of the values of all the qtumtiOes by the 
sum of the quantise. 

examples. 

51. A wine merchant mixed several sorts of wine, viz: 
32 gallons, at 40 cents per gallon ; 15 gallons, at 60 cents 
per gallon ; 45 gallons, at 48 cents per gallon ; and 8 gal- 
lons, at 85 cents per gallon. What is the value of a gallon 
of the mixture ? 

52. A farmer mixed together 7 bushds of rye, worth 72 
cents per bushel ; 15 bushels of com, worth '60 cents per 
bushel; and 12 bushels of wheat, worth |l-20 per bushel. 
What is the value of a bushel of the mixture ? 

53. A goldsmith melts together 11 ounces of gold 23 
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oanits fine, 8 oimees 21 carats fine, 10 ounces of pure gold, 
and 2 pounds of alloy. How many cunts fine is the mixture T 

Note. — ^A carat is a 24th part. Thus, 21 carats fine is tho same 
ae f J pore metal 

64. On a certain day, the mercury in the thermometer 
was observed to stand 2 houcs at 62 degrees, 4 hours at 70 
degrees, 5 hours at 12 degrees, 3 hours at 59 degrees, and 
1 hour at 75 degrees. What was the mean temperature 
f4nr the 15 hours ? 

55. Suppose a ship sail at the rate of 5 knots for 3' hours, 
at 7 knots for 5 hours, and 8 knots for 4 hours. What is 
her rate of sailing during the 12 hours ? 

56. A grocer mixes 30 pounds of sugar, worth 10 cents 
per pound; 40 pounds, worth 10^ cents per pound; 24 
pounds, worth 11 cents per pound ; and 60 pounds, worth 
13 cents per pound. What is a pound of the mixture worth ? 

57. A person bought 4 dozen of eggs, at 18f cents per 
dozen; 6 dozen, at 21 cents per dozen ; 3^ dozen, at 24 cts. 
per dozen ; 5^ dozen, at 25 cents per dozen. What was 
the average cost of one dozen ? 

58. A flour merchant bought 300 barrels of flour, at $3*75 
per barrel ; 250 barrels, at $3-87^ per barrel; 500 barrels, 
at $3 -93 J per barrel. What did the whole average per 
barrel ? 

59. A dairyman made during the first month, 26 cheeses, 
each weighing 85 pounds; during the second month, he 
made 25, each weighing 83 poimds ; and during the third 
month he made 20, each weighing 80i pounds. What was 
the average weight of his cheese for the 3 months ? 

60. A dairyman having 30 cows, finds at a certain milking 
that 6 give 12 quarts of milk each ; 8 give 10^ quarts each ; 
10 give 9^ quarts each ; and the others give only 8 quarts 
ea*^. What did each cow on an average give ? 

G 
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Nen.— It will be seen that the principle of Equatioii of Faymentc 
and that of Alligation Medial are the same : in the one case, we oper- 
ate upon debtSf and payments^ and time ; in. the other, upon ingre- 
dUnU or quantiHes and values. 

Alligation Alternate. 

§ 13^. AiiUOATioN Alternate is the reverse of AUigatioii 
Medial ; that is, it teaches the method of determining the 
proportional quantities of several ingredients, so that the 
compound shsJl have a given value. 

Suppose we wish to mix teas, which are worth 4 and 6 shillings per 
pound, so that the mixture may be worth 5 shillings per pound ; it 
is obvious that we must take equal quantities of each, since the price 
of the one is as much less than the average price, as the other is 
greater. 

Again, suppose we wish to mix teas which are worth 4 and 7 shil- 
lings per pound, so that the mixture may be worth 5 shillings. lo 
this case the 7 shilling tea is 2 shillings aboye the average price, 
whilst the 4 shilling tea is^t 1 shilling below. It will be necessary 
to use twice as much of the 4 shilling tea as of the 7 shilling tea ; and 
in all cases it is obvious that the quantities to be used will be in the 
inverse ratio to the differences between their prices and the mean price. 

When there are more than two simples they may be compared 
together in couplets, one term of which must obviously exceed the 
average price, while the other must be less. 

CASE I. 

The rates of the several ingredients being given, to make 
a compound of a fixed rate. 

rule. 

I. Write the rates of the simples in a vertical column. 
Connect the rate of each ingredient which is less than the 
rate of the compound, with one or more rates greater than the 
rate of the compound ; connect in the same xoay, each rate 
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which is greater than the rate of the compound, with om or 
more rates which are lees, 

II. Write the difference between the rate of each one ingre- 
dient and the value of the compound, opposite the rate of 
each other ingredient with which the former is connected. If 
only one difference stands against any rate, it will be the re- 
qokred quantity of the ingredient of that rate ; but if there 
be several, their sum will be the quantity required. 

How much sugar at 5, 6, and 10 cents per pound/ must 
be mixed together, so that a pound of the mixture may be 
worth 8 cents ? 

( 10 J^ 8+2=6 

Therefore, if we take 2 pounds at 5 cents, 2 ponnds at 6 cents, 
and 6 pounds at 10 cents, we shall satisfy tho conditions of the ques- 
tion. It is obvious, that any other quantities <f the several ingre- 
dients ¥fhMh are to each other as the numbers 2, 2, and 5, will satisfy 
the question equally well ; so that in Alligation Alternate the num- 
ber of solutions are indefinite ; all that wc can do is to find the ratios 
of the quantities required. 

In many cases the ingredients will admit of being connected in 
several ways, and then we shall obtain as many sets of ratios as there 
are methods of connecting them ; for example : 

How many pounds of raisins at 4, 6, 8, and 10 cents per pound, 
must be mixed, so that a pound of the compound may be worth Y 
cents? 

In this question the terms may be connected in seven distinct 
ways ; therefore, we shall obtain seven sets of ratios, as follows : 

'^1 SJ jl-'1 8^8''1 8>«^;8+l=4M 8>))'"^'"J 

10^ 8+1=4 
4>. 1+8=4 
6 OA 1+8=4 
8>ny3+l=4 
[ Y Jy 3+1=4 




J 



(A). 
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How much tea at 5 shillingti ft abiUiDga, and 8 ahillkigs per poniKlp 
must be mixed, so that the mixture may be worth 7 shilliiigs per 
pound? 

If we conipound only the 5 and 8 shilling teas, we must take them 
m the ratio of 1 to 2, since 1 shillings is 1 shilling less than 8 shillings, 
and 2 shilUngs greater than 6 shillings. Hence, any one of the com- 
pounds in the following group (A) will be worth 7 shillings per pound. 

(1) (2) (8) (4) (5) (6) • 

6 shilling t6al2845 6, 4fcc. 

8 shilling tea 2 4 6 8 10 12, <fec. 

Sums» 8 ; 6 ; 9 ; 12 ; 16 ; 18, Ac. ^ 

If we now mix the 6 and 8 shilling teas, we see that it will be ne- 
cessary to take equal quantities of each, since the average price is to 
be as much above 6 shillings as it is below 8 shillings. Hence, the 
following compound will also be worth 7 shillings per pound. 

(1) (2) (8) (4) (5) (6) •] 

6 shilling tea 1 2 8 4 5 6, Ac. I 

8 shilUng teal 2 8 4 5 6, Aa| ^ ^' 

Sums 2; 4; 6; 8; 10; 12, Ac J 

Now, it is obvious, we may combine any one of these last results 
with any one of the former results. Thus, if we combine (1) of group 
(A) with (1) of (B), we have 

Pounds, 

6 shilling tea 1 

6 " ** 1 

8 « " 2+1=3 

If we combine (1) of (A) with (2) of (B), we have 

Pounds, 

5 shilling tea 1 

6 ** « 2 

8 " « 2+2=4 

Combming (2) of (A) with (8) of (B), we have 

Pounds, 

6 shilling tea 2 

6 " " 8 

8 « « 4+8=7 
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GombiniBg (6) of (A) with (4) of (B), wo haTe 

Paundi* 

5 ihillingtea. 6 

6 « «* 4 

8 « « 10+4=14 

Hie ntimber of combinatioQa which could be made In this waj ii 
Qidimited ; hence the above class of questions in Alligation admit 
of an infinite number of answers. 

EXAMPLES. 

61-66. How much wine, at $1*12 per gallon and 48 cents 
per gallon, must be mixed together, thai the composition 
may be worth 60 cents per gallon ? 65 cts. ? 12 cts. ? 84 
cts.? 91 cts.? $1-02? ■ 

67. How many gallons of wine and water must be mixed 
together, that the mixture may be worth 60 cents per gal- 
lon, the water being considered of no value, and the wine 
with which it is nuxed being worth 90 cents per gallon ? 

68-71. Having gold of 12, 16, 17, and 22 carats fine, 
what proportion of each kind must I take, to make a com- 
pound of 18 carats fine ? 19 ? 20 ? 21 ? 

72-76. How much of each sort of grain, at 56, 62, and 
75 cents per bushel, must be taken, so that the mixture may 
be worth 60 cents per bushel ? 65 cts. ? 68 cts. ? 70 cts. ? 
72 cts,? 

77-81. How much tea at 4 sbillmgs, 5 shillings, 6 sliillingSy 
and 12 shillmgs per pound, must be mixed that the mixture 
may be worth 7 shillings per pound? 8«.? 9«. ? 10«.? 11«.? 

CASE II. 

When one of the mgredients is limited to a certain quantity. 

A perscm wishes to mix 10 bushels of wheat, worth |1 per bodii], 
with rye, worth 70 cents per bushel, and oats, worth 80 oenta p«r 
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bushel, 80 that tlic mixture may be worth 60 cents per boahel. How 
manj bushels of rye aad oats most he use f 

Proceeding, accurding to Case I^ we find the proportionate numbers 
to be 80, 80, and 50. Hoice, 

80 : 80 : : 10 : 10 
80 : 50 : : 10 : 16} 
So that he must make use of 10 bushels of rye and 16} busheb 
of oats. Hence, this 

RULE. 

Find the proportionate quantities of each ingredient, hff 
Case /., as though there was no limitation ; then, as the de- 
ference against the simple whose quantity is given, is to each 
of the other differences, so is the given quantity of that simple 
to the quantity required of each ^ the other simples, 

EXAMPLES. 

82-85. A grocer has 90 pounds of tea, worth 90 cents 
per pound, which he wishes to mix with three other quali- 
ties, valued at 80 cents, 70 cents, and 60 cents per pound. 
How much must he take of these three kinds, so as to be 
able to sell the mixture at 65 cents per pound ? at 68 cts. ? 
at 85 cts. ? at 87^ cts. ? 

86-91. A merchant has 90 poimds of spice worth 86 
cents per pound, which he wishes to mix with three other 
sorts which are worth 30, 40, and 50 cents per pound, re- 
spectively. How many pounds must be used so that the 
compound may be worth 55 cents per pound ? 60 cts. ? 65 
cts. ? 70 cts. ? 75 cts. ? 80 cts. ? 

92-96. A merchant wishes to mix 100 pounds of sugar, 
worth 10 cents per pound, with three other kinds worth 9, 
8, and 5 cents per poimd, respectively. How many pounds 
must he use so that the compound may be worth 5^ cts. ? 
6 cts. ? 6 J cts. ? 7 cts. ? 7^ cts. ? 
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CHAPTER XVI. 

INVOLUTION AND EVOLUTION. 

INVOLUTION. 

§ 134. The product arising from multiplying a number 
into itself is called the second power, or the square of that 
number. Thus, 3x3=9: 9 is the square of 3. If the 
square of a number be again multiplied by that nimiber, the 
result is called the third power, or the cube of the niunber. 
Thus, 3 X 3 X 3=27 : the number 27 is the cube of 3. 

The word power denotes the product arising from multi- 
plying a number in^ itself a certain number of times ; and 
the number thus multiplied is called the root Thus, 9 is 
the second power of 3, and 3 is the square root of 9. In 
the same manner 27 is the third power of 3, and 3 is the 
cube root of 27. 
Involution is the process of raisinff a number to a given pouier. 

To denote that a number is to be raised to a power, a 
small figure, called the index or exponent, is placed above and 
to the right of the nimiber whose power is to be found, as 4*. 
Here the exponent is 2, and denotes the 2d power of 4, 
or 4X4. So3'=3x3, &c. 

The Hc<md power of a niunber 1 fbot=:12 inches, 

is called the square of that num- 
ber, because the aweiace of a geo- 
metrical square may be obtained 
by multiplying the number, ex- 
pressing one side, by itself. Thus, 
if the side of the adjacent square 
is 12 linear units, or, as here, 12 
inches long, its entire surface will 
be denoted by 12 X 12=144 square 
units, which in this case will be 144 
square inches. 

22 
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The third power of a number is 
called the ctibe of that Dumber, be- 
cause the solid contents of a geomet- 
rical cube, as in the, adjacent figure, 
can be obtained by raising the num- 
ber expressing one side, to the 8d 
power. Thus, 8X8X83=27 cubic 
fest. 



To raise a number to any power, multiply/ tjie number by 
itself as many times as there are units less one in th£ expo- 
nent; the last prodicct will be the power sought, 

EXAMPLES. 

1-10. Find tbe square of each of the following nuinbers : 
14; 19; 24; 36; 48; 67; 93; 111; 168; 233. 

11-20. Cube each of the followmg numbers : 13; 18; 
23; 35; 44; 56; 91; 148; 336; 221. 

21-22. What is the 6th power of 47 ? the 9th /power 
of 9? 

23-26. What is the square of 0-76 ? of 1*14 ? of 34*09 ? 
of 4-781 ? 

27-31. What is the cube of 0*61 ? pf 013 ? of 0*202 ? 
of 0-65 ? of 3-021 ? 

32-36. Find the the square of 2i ; of 3 J ; of 4| ; of 7| ; 
of9|f. 

37-41. Fmd the cube of ^ ; of | ; 3^^ ; of 5f ; of 9f . 

42-44. What is the 6th power of 2f ? the 4th power of 
0-25? of 0-375? 

Evolution. 

§ 135. Evolution is the reverse of involution. It is the 
process of finding the root of a given power. Thus, 6 is the 
square root of 36, because 6 raised to the 2d power, that 
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h, 6'=36, is the aqttare of 6. So 4 is the cube root of 64, 
because 4 raised to the 3d power, that is, 4*= 64, is the ctibe 
root of 4. 

The symbol y/, called the radical sign, is used to denote 
the square root of a number, as \/9=3; v^3a=6. The 
3d or cube root is denoted by the figure 3 written over the 
radical sign, -1/8=2 ; v 64=4. In like manner y/ signi- 
fies the 4th root, <&c. 

§ 136. Before ezplainiDg the method of extracting the bqoakb boot, 
we will inyolye some nombers by c(msideriDg them decomposed into 
units, tens, hundreds, &c 
What is the square of 26 ? 

25=20 +5 The 2 tens are written as 20 units. 
20+6 

20'+20X6=product by the units in the tens. 

+20X6+6''=product by the units. 
20»+2 X 20 XS+R'tssquare of 20+5. 
That is, the square of a number consisting of tens and units equals 
the square of the tens {expressed in unith), pltts twice the product of 
the tetis (expressed in units) into the units, pltts the square of the units» 

What is the square 6f 252 ? 

252=200 +50+2 The 2 hundreds are written as 200 units, and 
200 +50+2 the 5 tens as 50 units. 

200'+200X 50+200 X2=product by hundreds (expressed 
in units). 
200 X 50+ 50" +50 X 2=product by tens (express- 
ed in units). 
+200 X 2+60X 2+2'=product by units. 

200"+2 X 200 X 50+50"+2 X (200+50) X 2+2« 

That is, the square of a number consisting of hundreds, tens, and 

units, is equal to the square of the hundreds (expressed in units), plus 

twice tJie product of the hundreds into the tens (expressed in units), 

plus the square of the tens (expressed in units), plus twice the product 
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of the 9um of the hwidredt and tens {expressed in units) into the units, 
plus the square of the units. 

Continuing in this way, we could show that the square of the sum 
of any number of numbers is the square of the first number, plus twice 
the product of the first number into the second, plus the square of the 
second ; pltts twice the product of the sum of the first two into the third, 
plus the square of the third; plus twice the product of the sum of the 
first three into the fourth ; plus tfie square of the fourth ; and so on. 

% 187. We will now extract the square root of 626. But first let 
us ascertain how many figures its root must have. 

The smallest digit is 1 ; its square is 1. The Uii^gest digit is 9 ; its 
square is 81. The square of the units, then, must be either one or 
two figures ; either units or units and tens. 

The smallest number of 2 figures is 10 ; its square is 100. He 
laigest number of 2 figures is 99 ; its square is 9801. The square of 
2 figures or tens must, then, be 3 figures or h\mdreds, or 4 figures oi 
thousands, <fec. 

Hence, if a number consist of 1 or 2 figures, its root must consist of 
1 figure ; if of 8 or 4 figures, its root must consist of 2 figures ; if of 
6 (nr 6 figures, its root must consist of 8 figures, and so oa That is, 
the square will contain twice as many figures as the root, or twice as 
many, less one. 

Then, dividing any number into groups by placing a dot over the 
first or unit figure, and one over each second figure towards the left^ 
we shall have as many figures in the root as there are dots. T\xaa 
the square root of '7620016 will contain 4 figures ; of 625, 2 figures, 
units, and tens. 



Then 625^square of the tens plus 
twice the tens into the units plus the 
square of the units. The square of 
the tens must be found in the hun- 
dreds of the number. The greatest 
number of tens whose square can be 
found in 6 (hundreds) is 2 tens, 
which we write in the quotient. Subtracting the square 4 (hundreds) 
our remainder is 225=twice the tens into the units plus the square 
of the units, or, what is the same thkig (twice the tens plus the units), 
Xthe unite To find the units* figure, by way of trial, we divide 225 



Tens. 
2 625(25 

Twice the 

tens. UnitB. 
4+5 4_ 

=s45 225 

225 
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(400+80) X7 



400X80 



400S 



80* 
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hy twice the iem ; tho qiiotient is 6. Adding, ihen, these units, 6, to 
twice the tens or 40, we have 46 ; which, multiplied .by 6, will give 
a product that ezactlj equals 225. 

Befinre giving a rule lor the eztxaction of the square root, it may be 
well to illustrate, geometricallj, the involution and evolution of a num- 
ber. 

48r=(400+80+ 7)*=400*-|-2 X40tX80X80' + 2 X(400+80) 
XT + I*. 

The square ABCD may be en- 
larged to the square AEKF, by the 
addition of the two equal rectangles 
BG and DH, whose lengths are each 
equal /> the side AB of the original 
square, and whose widths are equal 
to B£, the quantity by which the side 
of the square has been augmented, 
also a little square, CGKH, whose 
side is the same as the width of one 
of the equal rectangles. 

Again, the square AEKF, having its side increased by EL, be- 
comes augmented by the two rectangles EN, FP, and the little square 
KR. Thus we might continue to augment the square last found by 
the addition of two equal rectangles, and a little square ; the length 
of each rectangle being equal to the side of the square which is to be 
augmented, and the width equal to ihe quantity by which the side 
of the square is incre^ised ; and the side of the little square being the 
same as the width of one of the. rectangles. The diagram is adapted 
to the case of squaring 400-f 80-f7=s487. 

§ 188. We will now reverse the above process. 

Let it be required to extract the square root of 527076 ; that is, 
we will seek the number of feet in the side of a square whose area 
shall contain 527076 square feet. 

In this example there must be three figures in the root 

We know that the side of the square sought must exceed 700 linear 
feet, since the square of 700 is 490000, which is less than 527076 ; we 
also know that the side of this square must be less than 800 linear feet, 
since the square of 800 is 640000, which is greater than 527076. Hence 
the first, or hundreds' figure of the root, is 7 ; which is the greatest num 
ber whose square can be contained in 52, the first or left-hand period. 

22* 
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If we suppose each 
side of the square 
ABCD to be 700 lin- 
ear feet^ its smiace 
wUl be 700X700= 
490000 Bguare feet^ 
which, subtracted 
from 627076 sqvare 
feet^ leaves 87076 
square feet 

Hence it is neces- 
sary to increase the 
square ABCD, by 
87076 square feet. 
We have seen Hiat 
such increase is effect- 
ed by the addition of 
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two equal rectangles, and a little square. The sur&ce of the two 
' rectangles will evidently make by far the largest portion of the whole 
increase. The length of one of these rectangles is the same as the 
length of a side of the square ABOD, which has already been shown 
to be 700 linear feet The length of the two rectangles taken to- 
gether will be twice 700 linear feet, or, what would be the same 
thing, 700 linear feet added to 700 linear feet If to BO, which is 
700 linear feet, we add CD, which is also 700 linear feet, we shall 
have BC+CD, equal to' 1400 linear feet, for the length of the two 
rectangles. Were we to multiply 1400 by the width of a rectangle, 
we should obtain the number of square feet in these rectangles, or 
nearly the 87076 square feet which require to be added. Conse- 
quently, if we divide 37076 by 1400, the quotient will give the ap- 
proximate width of the rectangles. Using 1400 as a trial divisor, we 
find it to be contained between 20 and 30 times in 37076 ; hence the 
second or ten's figure of the root is 2. But besides the rectangles, 
there must be added the little square OGKH, each side of which is 
20 linear feet ; we will therefore add 20 to 1400, and thus obtain 
1420 for the total length of the two rectangles and the side of the 
little square. Now, multiplying 1420 by 20, we obtain 28400 square 
feet for the total additions, which, subtracted from 87076, leaves 
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86*76 aqiMre feet The square AEKF thus completed is 720 feet on 
a side. 

Again, a side of this square is to be further increased so that the 
added surface will amount to 86*76 tgtuire feet And, as before, the 
parts added will consist of two equal rectangles and a little square. 
The tried divisor, which is the sum of the length of the two new rect- 
angles, is the same as the sum of two sides of the square AEKF. 

li^ now, to 1420 already found, we add 20, we shall have 1440, 
which is the sum of EK and KF, and which is our second trial divi- 
SOT, We find this divisor contained between 6 and Y times in 8676 ; 
bence our third or units' figure of the root is 6. Therefore 6 is the 
-width of the second set of rectangles. The second little square 
KNRP, of the same width as the rectangles, must be 6 linear feet on 
a side ; therefore, adding 6 to 1440, we find 1446 for the whole length 
of the new rectangles and a side of the second little square* Multi- 
plying 1446 by 6, we obtain 8676 square feet as the sum of the se- 
ries of additions to the square AEKF, thus forming the square ALUM, 
which is the square sought; each side being 726 feet 

The above work may be arranged as follows : 



^ 


Number. Root. 


Linear^feeU 


Square feet. Linear feet. 


700 


627076(700-h20-f6=726 


1400=s=l8t trial divisor 


490000 


1420 


87076 


1440=2d trial divisor 


28400' 


1446 


8676 




8676 


V 

If we omit the ciphers on the right, the work will take the follow- 


11^ condensed form : 






NuMBBR. Root. 


I^inearfeet, 


Square feet. Linear feet. 


7 ... 


627076 (726 


14 =l8t trial divisor 


49 






142 


370 


144=2d trial divisor 


284 


1446 


8676 




8676 
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CASE I. 

From the above process, we deduce the following rule for 
the extraction of the square root of a whole number. 

RULE. 

I. Separate the given number into periods of two figures 
each, counting from the right towards the left. When the 
number of figures is odd, it is evident that the left-hand, or 
first period, vnll consist of but one figure, 

II. Find the greatest square in the first period, and place 
its root at the right of the number, in the form of a quotient 
in division, also place it at the left of the number. Subtract 
the square of this root from the first period, and to the re- 
mainder annex the second period ; the result will be the first 

DIVIDEND. 

III. To the figure of the root, as placed at the left ofdiB 
number, add the figure itself, and the sum will be the first 
TRIAL DIVISOR. See how mang tim£S this trial divisor, with 
a naught annexed, is contained in the dividend ; the quotient 
toill be the next figure of the root ; this must be annexed to 
the TRIAL divisor; the result will be the true divisor. 
Multiply the true divisor by this last figure of the root, and 
subtract the product from the dividend, and to the remainder 
annex the next period, for a new dividend, 

IV. To the last true divisor add the last figure of the 
root ; the sum will be a new trial divisor. Continue to op- 
erate as before, until all the periods have been brought down, 

' Note 1. — In case any dividend is not so great as its trial diyisor, 
with a cipher annexed, write as the next figure of the root ; also 
place at the right of the divisor, and form a new dividend by an- 
nexing a new period. 

Note 2. — ^Approximate roots may be found by annexing deeimal 
periods of two naughts each. 



§ 188.] EvoLirn0if. 261 

What is tbe square root of 11390625 ? 

3 li390625(3375 



63 9 

667 

6745 289 

189 



•5006 
4669 



33725 
33725 



EXAMPLES. 

45. What is the square root of 11019960576 ? 

46. What is the square root of 276793836544 ? 
47-52. What is the square root of 12321 ? of 53824? 

of 30858025 ? of 16983563041 ? of 852891037441 ? of 
61917364224? 

CASE n. 

To extract the square root of decimals. 

Annex one cipher , if necessary, so that the number of ded- 
mals shall he even ; then point them off into periods of two 
figures each, counting from the units* place towards the right. 
Extract the root, as- in Case I, 

IfoTB. — ^If the given number has not an exact root, there will be a 
remainder after all the periods have been brought down, in which 
ease the operation may be extended by foniiing new periods of 
ciphers. 

EXAMPLES. 

53. What is the square root of 3486-78401 ? 



INVOLUnOK AHD EVOLUTION. [CHAP. XVI. 

64-57. What is the square root of 6-5686? of 
000390625 ? of 17 ? of 37-5 ? 

68. What is the square root of 00000012321 *> 

CASE III. 

To extract the square root of a common fraction, or mixed 
number. 

Rediice the vulgar frou^tion, or mixed numbery to its sim- 
plest fractional form, Extract the square root of the numer* 
ator and denominator separately, if they have exact roots ; if 
. they have not, reduce the fraction to a decimal, and proceed 
as in Case IL 

EXAMPLES. 

59-6a. What is the square root of fff ? of |f^f- ? 
61-62. What is the square root of f of | of 4- of ^ ? of 

63-65. What is the square root of 4^^ ? of j| ? of ^ ? 

EXAMPLES INVOLVING THE PRINCIPLES OF THE SQUARE ROOT. 

§ 139. A triangle is a figure having three sides, and con- 
sequently three angles. 

When one of the angles is right, like the comer of a 
square, the -triangle is called a right-angled triangle. In 
this case the side opposite the right angle is called the hy- 
potenuse. 

It is an established proposition of geometry, that the square 
of the hypotenuse is equal to the sum of the squares of the 
other two sides. 

Hence it follows that the square of the hypotenuse, dimin* 
ished by the square of one of the sides, equals the square of 
the other side. 
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Fy meana of these properties, it follows that two sides of 
ft right-angled triangle being given, the third side can be 
found. 

How long must a ladder he to reach to the top of a house 40 feet 
high, when the foot of it is 80 feet from the house ? 

In this example, it is ohvious that the ladder forms the hypotenuse 
of a right-angled triangle, whose sides are 30 and 40 feet respective- 
ly. Therefore, the square of the length of the ladder must equal the 
sum of the squares of 30 and 40. 
80*= 900 
40'=1600 

^2500=50, the length of the ladder. 

EXAMPLES. 

66. Suppose a ladder 100 feet long, to be placed 60 feet 
from the roots of a tree ; how far up the tree will the top 
of the ladder reach ? 

67. Two persons start from the same place, and go, the 
one due north, 50 miles,. the other jdue west, 80 miles. How 
far apart are they ? 

68. "What is the distance through the opposite comers of 
a square yard ? 

. 69. The distance between the lower ends of two equal 
rafters, in the different sides of a roof, is 32 feet, and the 
height of the ridge above the foot of the rafters is 12 feet. 
What is the length of a rafter ? 

70. What is the distance measured through the centre of 
a cube, from one comer to its opposite corner, the cube be- 
ing 3 feet, or one yard, on a side ? 

We know, from the principles of geometry , that all similar 
surfaces, or areas, are to ea^h other as the squares of their 
nice dimensions, ^ 

71 . Suppose we have two circular pieces of land, the one 
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100 feet in diameter, the other 20 feet in diameter. How 
much more land is there in the larger than in the smaller ? 
Note. — ^The circles will be to each other as the squares of their 
respectire diameters. 

72. Suppose, by observation, it is found that 4 gallons €i 
water flow through a circular orifice of 1 inch in diameter 
in 1 minute. How many gallons would, under similar cir- 
cumstances, be discharged through an orifice of 3 inches in 
diameter, in the same length of time ? 

73. What length of thread is required to wind spirally 
around a cylinder, 2 feet in circumference and 3 feejb in 
length, so as to go but once around ? 

Note. — It is evident that if the cyliiider be placed upon a plane, 
and be caused to roll once over, it will describe a rectangle, whose 
width IS 2 feet, and length 8 feet; while the thread will form its 
diagonal, or line running from comer to comer. 

74-77. A room is 16 feet long, 12 feet wide, and 10 feet 
high. What is the diagonal distance measured on the floor? 
What is the diagonal distance measured on the wall which 
fbrms the side of the room ? What is the diagonal distance 
measured on the wall which forms the end of the room ? 
And what the diagonal passing through the centre of the 
room? 

78-80. There are three circular pieces of ground, the 
diameters of which are 697 feet, 185 feet, 153 feet. What 
is the diameter of a circular piece whose area is equal to the 
difference between the first and second ? What the diame- 
ter of one whose area is equal to the difference between the 
first and third ? What the diameter of one whose area is 
equal to the difference between the second and third ? 

§ 140. Before ezplidning the method of extracting the cube root, 
we wiU involve the number 45, consisting of 4 tens and 5 units to the 
third power. 
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45=40+6 
40+6 



40'+40X5=product by the units in the tena. 
40X6+6'=product by the units. 

40^+2 X40X5+5'=squaro of 40+6* 
40+6 

40*+2X40«X5+40X5» 

40>X5+ 2X40X5»+6» 

40«+8X40»X6+8X40X6«+6"=cube of 40+6. 
That is, tke cube of a number eonsisting of tens and units, equals 
the cube of the tena (expressed in units), plus three times the sqttare of 
the tens {expressed in units) into the units, plus three times the units 
tn the jtens into the square of the units, plus the cube of the units, 
jLnd in general, the cube of the sum of any number of numbers is 
equal to the cube of the first number, plus three times the square of 
the first number into the second, plus three times the first into the 
square of the second, plus the cube of the second; plus three times the 
square of the sum of the fiest two into tJie third, pltts three times the 
SUM OF THE FiBST TWO into the square of the third, plus the cube of the 
third, djc, 

EXAMPLES. 

81-90. Express by symbols as above, 75* ; 89' ; 142' ; 
366'; AV; 96'; 221»; 496'; 879'; 999'. 

§ 141. We will now extract the cube root of 91125. It 
is first to be determined bow many figures the root must 
have. 

The smallest number of 2 figures is 10 ; its cube is 1000. 

The largest number of 2 figures is 99 ; its cube is 970299. 

A number, then, consisting of 4 to 6 figures must have a root of 2 
figures. So, a number consisting of 7 to 9 fig^es, must hare a rOot 
of 8 figures. If^ then, we divide a number into groups, by placing a 
dot oyer the first or unit figure, and one over each 8d figure towards 
the left, we shall have as many figures in the root as there are dots. 
91126 has therefore 2 figures in its root. 

23 
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91126(46 
64 



SXsq. of tens =4800 trial div. 27126 
3Xten8Xumt8= 600 27126 

sq. of units = 26 

6426 true divisor. 



The root must con- 
sist of tens and units ; 
then 91126=cube of 
the tens plus 3 times 
the square of the 
tens into the units 
plus 3 times the tens 
into the square of 
the units plus the cube of the units. The cube of the tens will be 
found in the 91 (thousand). The greatest cube contained in 91 is 4 
(tens), which we write in the quotient. Subtracting the cube 64 
(thousands), our remainder is 27126=8 times the square of the tens 
into the units plus 8 times the tens into the square of the units plus 
the cube of the units. Or, what is the same thing (3 X square of the 
tens plus 3X the tens X the units plus the square of the units), as one 
factor X the units as the other factor. 

To find the units' figure of the root, by way of trial, we divide 
27126 by 3 X square of the tens ; that is, by 4800. The quotient is 5. 

Having now, as we suppose, the correct units' figure of the root as 
the one factor, let us ascertain the value of the other factor, or the 
true divisor. 3X8q. tens=3 X 1600=4800 ; 3 X tens X the units=:3 
X40X5=600 ; sq. of units=5*=26. Then 4800+600+26=6425, 
the completed divisor. This, multiplied by 6, the quotient figure, 
gives 27126 : a result showing that our quotient figure was neither 
too large nor too small The cube root, then, of 91126 is 46. 

Before giving a rule for the extraction of cube root, we will illus- 
trate geometrically the involution and the evolution of a number. 

Let it be required to cube 46, the number before employed, or 
suppose we are required to find the number of cubic inches in a cube 
whose side is 46 
inches. Separating 
46 into 40+6, we 
will suppose the 
cube (fig. 1) to be 40 
inches on a side ; 
then 40 X 40 X 40 
will give the solid 
contents of this cube, 
represented by 40* 




40*=40X40X40 
=64000 




Fig. 3. 
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Let fig. 2 represent Fig. 2. 

the cube increased 

by three equal slabs; 

then 8 (the number 

of slabs) times 40' 

(the surface of one of 

the slabs) multiplied 

by 5, the thickness of 

a slab, will give the 

solid contents of the 

slabs, represented by 

SXiO'XS. 

Let fig. 8 represent 
the solid (as in fig. 
2), further increased 
by three equal comer 
pieces; then 3 (the 
number of comer 
pieces) times 40 (the 
length of one corner 
piece) multiplied in- 
to 6', the surface of 
an end of a corner 
piece, will give the 
solid contents of the 
comer pieces repre- 
sented by 8X40X 

Let fig. 4 represent 
the solid (as in fig. 
8), further increased 
by a little comer 
cube, each side of 
which is 5 inches ;^then 6X5X5 wiU give the 
cube, represented by 5*. 

Then the wlwle cutbe thus increased will be 
40'+3X40«X5+3X40X5»-f6» 

=64000+ 24000+3000+1 26= 
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40*=:40X40 

=1600 
Xby 8 

4800 
Xby 6 

24000 




8X40=120 
xby 6"= 26 

600 
249 
3000 



Fig. 4. 




6»=6X5X6 
= 126 



solid contents of this 
represented by 46'= 

:91126. 
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Fig.l. 



§ 142. Let it now be required to find the cube root of 3826671'76 
We will suppose 882667176 to denote the number of cubic feet in a 
geometrical cube ; we are required to find the number of linear feet 
in a side of this cube, that is, the length of one of its sides. 882657 176 
must give 8 figiu'es for the root. 

We know that the side of the cube sought must exceed 700 linear 
feet, since the cube of 700 is 843000000, which is less than 382657176 ; 
we also know that the side of this cube must be less than 800 linear 
feet, since the cube of 800 is 512000000, which is greater than 
882657176. Hence the first figure of our root, or the figure in the 
hundreds' place, is 7 ; whose cube, 843, is the greatest cube contained 
in 382, the first or left-hand period. 
K we suppose each side of the cube, 
represented by figure 1, to be 700 
linear feet, one of the equal faces, 
as the upper face DEFG, will be 
denoted hy 700 X 700 = 490000 
sqtiare feet. The solid contents of 
the cube will be represented by 700 
X 700 X 700 = 700« X 700 = 490000 
X 700=343000000 cubic feet. Sub- 
tracting 343000000 cubic feet from 882657176 cubic feet, we find 
39657176 cubic feet for a remainder. 

Hence it is necessary to increase the cube (figure 1), by 39657176 
cubic feet. We have seen that such increase is effected by the ad« 
dition of three equal slabs^ three equal corner pieces^ and an addition- 
al cube ; and that the contents of the three slaba will make by fiEU* the 
largest portion of the whole increase. 

The number of square feet in the 
face of one of these slabs will be 
the sain) as the 'number of square 
feet in the face of the cube (figure 
1), which has already been shown 
to be 490000 square feet. The sur- 
face of the three slabs will be three 
times 490000 square feet ; or, which 
"would be the same thing, twice 
490000 square feet, added to 490000 




Pig. 2. 
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sqttare feel* If to AB (fig. 1), which is 700 linear feet, we add 
BC, which is also 700 linear feet, we shall, have AB-(-BC equal to 
1400 linear feet, which, multiplied by DB, equal to 700 linear feet, 
will give 980000 square feet, for the area ABDG+BCED, which, 
added to DEFG, which is 490000 square feet, will give 1470000 
square feet, for the area of three faces of the cube (figure 1), which is 
the same as the area of the three slabs. Were we to multiply 1470000 
by the thickness of the slabs, we should obtain the cubic feet in these 
slabs. And since the contents of the slabs make nearly the whole 
amount added, it follows that 1470000 multiplied by the thickness 
of slabs, will give nearly 89657176 cubic feet. Consequently, rf we 
divide 39657176 by 1470000, the quotient will give the approximate 
thickness of the slabs. Using 1470000 as a trial divisorf we find it 
to be contained between 20 and 30 times in 39657176 ; hence the 
second or tens' figure of the root is 2. 

We have already remarked that 1470000 multiplied by 20, the 
thickness of the slabsj will give their solid contents. But besides the 
^abs, there must be added three comer pieces^ each of which is 700 
feet long, and of the same thickness as the /f/a6s, that is, 20 feet. 
Since each comer piece is the same length as a side of the cube, fig- 
ure 1, it follows that adding 700 to 1400 or 700 -|- 700, the sum 2100 
"will represent the total length of 
the three comer pieces. Were we 
to multiply 2100 by 20, we should 
obtain the area of the three cor- 
ner pieces, which might be added 
to 1470000, the area of the three 
slabs. But, since there is also to 
be added a little cube, each of 
whose sides is 20 linear feet, wo 
wiQ^d 20 to 2100, and thus ob- 
tain fl20 for the total length of 
the three corner pieces, and of a 



Fig. 3. 




* It will be noted that the peculiar steps throtighout this demonstration have 
reference to the mode of extracting the Cube Root which follows. The object of 
these processes is, to make use of what has be^i obtained in one Hage of tho 
work for the stage next succeeding ; to obtain a new quantity by adding to one al' 
ready in hand, instead of multiplying an original quantity; thereby saving much 
lime and labor. 



.70* 
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side of the little cube. Now, multiplyiDg 2120 by 20, we obtain 
42400 square feet for the Burface of the three comer pieces and a 
face of the little cube ; which, added to 1470000, the number of 
square feet in the faces of the three slabs, will give 1612400 square 
feet in all the additions. 'If we multiply 1512400 by 20, the thick- 
ness of these additions, we shall obtain 30248000 euhie feet for all 
the additions, which, subtracted from 89657176, leaves 9409176 cubic 
feet. The cube thus completed is 720 feet on a side, and is repre- 
sented by figure 4. 

Figure a. 






Pig. 4. 



The surfaces now obtained may be represented (figure a) by the 
parts included within the heavy lines. The three divisions of the 
figure, including the dotted lines, may be supposed to be three entire ^ 
faces of the cube, figure 4. 

But this cube is to be further 
increased by 9409176 cubic feet. 
And as before, the parts added 
will consist of three equal slahs, 
three equal comer pieces^ and a 
little cube. The trial divisor, which 
is the area of the faces of the three 
slabs, is the same as three times 
the area of a face of the cube, fig- 
ure 4, each of whose sides is 720 
feet. 

Now, to obtain this area, we * 

have only to add to the surfaces already obtained, and represented 
within the heavy lines (figure a), three rectangles, each 700 feet by 
20, and two little squares 20 feet by 20 feet. 

If to 2120, a number which wc already have, we add 20, we shall 




<PC /^^ c t 



, { -f- c ' 
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obtain 2140, the linear extent of the rectangles and squares desired, 
as in the dotted portions (figure a). And as these dotted portions 
have all the same width of 20 feet, if we multiply 2140 bj 20, we 
shall obtain 42800 aqtiare feet for the area of the dotted portion 
(figure a), whidi, added to 1512400, the area of the parts included 
within the heavy lines, will give 1555200 square feet for the area of 
three slabs, each equal to on» £&ce of the cube (figure 4)^ This will 
be a second trial divisor. We find this divisor contained between 6 
and 1 times in 9409176 ; hence our third figure of the root, or the 
figure in the units' place, is 6. Were we to multiply 1555200 by , 
6, it would give the evbic feet in the second set of slabs. But before 
multiplying', we will increase that sum by the surface of the second 
set of corner pieeeSy and of the second little cttbe. The length of 
each comer piece is the same as a side of the cube, figure 4, which is 
^720 feet ; hence, adding 20 to 2140 already found, we obtain 2160, 
which, being 8 times 720, will be the linear extent of the three cor- 
ner pieces. Were we to multiply 2160 by 6, we should find the sur- 
face of these three comer pieces, but as we wish also the area of one 
of the faces of the second little euhe, we add 6 to 2160, and thus ob- 
tain 2166, which, multiplied by 6, will give 12996 for surfS&ce of sec- 
ond set of comer pieces and of second little cube; this added to 
1656200, gives 1668196 for the surface of the whole seomd series of 
additions. Multiplying 1668196 by 6, we obtain 9409176 cubic feet, 
which have thus been added to the cube represented by figure 4 ; 
hence the cube whose side is 726 feet is the one sought. The above 
work may be arranged as follows : 



BOOT. 

Linear feet. 



8T COLUMN. 


2d oolumn. 


MUMBEB. 


Unearfeet. 


Sqwtrefeet. 


CvJbicfeeL 


700 


490000 


882667176( 


1400 


1470000=lst tr. divisor, 


848000000 


2100 


1512400 


89657176 


2120 


1655200=2d tr. divisor, 
1668196 


30248000 


2140 


9409176 


2160 




9409176 



2166 
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If we omit the ciphers on the right, and omit unnecessary terms, 
the work will take the following condensed form : 



1st column. 
Lvnearfui, 

14 


2d oolujuc. numbke. root. 
Squarefeet. , Culnefeet, LinearfeeL 
49 . 8826571'7i( 126 
14'7=lst trial divisor, 846 * 


212- 
214 


16124' 3965T 
156623c:2d trial divisor, 30248 



2166 1668196 94091*76 

9409176 



Note. — ^In the extraction of the cube root^ as just illustrated, it wiH 
be noticed that each divisor is a geometrical surface ; that is to say, 
the product of two dimensions, width itod breadth, for example ; and 
of course the quotient must be the other dimension, that is, the thick- 
ness. 

But it is important to remember that it is only squares and cubes^ 
square roots and cube roots, that can have any relation to geometrical 
dimensions ; any higher power of a number, as 4^ or any other root 
as -y, cannot be illustrated by blocks. The principle^ therefore, of 
involution and evolution is, strictly speaking, independent of sur&ces 
and solids ; it is purely arithmetical. 

From the foregcmig demonstration we may deduce the fc^owing 

RULE. 

I. Separate the number whose root is to he founds into 
periods of three figures each, counting from the units^ place 
towards the left. When the number of figures is not divisible 
by 3, the left-hand period wUl contain less than 3 figures. 

II. Seek the greatest figure whose cube shall not exceed the 
first or left-hand period ; write it after the manner of a quo- 
tient in division for the first figure of the root. Place this 
figure for the head of a first left-hand column, and its square 
for the head of a second ieft-hand column, and subtract its 
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cube from the first period. To the remainder bring down a 
second period for the first dividend. " Add the figure in the 
root to the term of the 1st column already found, for its 
next term, which multiply by the sams figure, and add the 
product to the term already found in the 2d column, /or its 
next term, which will be a trial divisor. 

III. Find how many times the trial divisor, with two 
naughts annexed, is contained in the dividend ; write the quo- 
tient for the next figure of the root. Annex this figure to the 
last term of the 1st column, after having added to that term 
the preceding quotient figure ; this will give the next term of 
the 1st column. Multiply this term by the last found fig- 
ure in the root, and add the ^product, after advancing it two 
plcuxs to the right, to the hist term of the 2b column, for its 
next term. Multiply this term by the last found figure of 
the root, and subtract the product from the dividend, and to 
the remainder bring dovm the next period for a new divi- 
dend. 

Proceed as before until all the periods have been brought 
down. 

Note 1. — When any dividend is not so great as the corresponding 
trial divisor with two ciphers annexed, write for the next figure of 
the root, and to the dividend bring down the next period Use the 
same trial divisor as before, but with/owr ciphers annexed. 

Note 2. — ^The trial divisor, being less than the true divisor, will 
sometimes give too large a quotient figure ; when the multiplication 
of the true divisor by this figure shows such to be the case, this figure 
must be made smaller. 

Note S. — By the above rule, which is different fi*om the rule usu- 
ally given by the aid of geometrical diagrams, we keep distinct all 
the geometrical magnitudes ; thus our first column represents the nu- 
merical values of lines, the second column represents the numeiical 
values of surfaces, and the third column corresponds to solids. And, 
as we are never required to multiply by any number greater than a 
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digit) the labor of multiplying and adding results to the terms of the 
Buccessive columns is far simpler than at first might be supposed. 

By means of these auxiliary columns, the work bears a close analo- 
gy to Homer^s method of solving numerical cubic equations. (See 
Treatise on Algebra.) The use of auxiliary columns becomes very 
apparent in the extraction of roots of the higher orders, as the fifth 
root, the seventh rooty <&c. (See Higher Arithmetic) 

What is the cube root of 913517247483640899 ? 



IST COLUMN. 
9 


2d ooluxn. 

81 

243 
26239 

28227 
282328204 

282386412 
28241260821 

^8243880523 
28244142502 

EXi 


NUHBKR. BOOT 

913517247483640899(070299 
729 


18 

277 * 


184517 
183673 


284 
29102 


844247483 , 
564656408 


29164 
291069 


279691075640 
254171347389 


291078 
2910879 


25419728251899 
11 25419728251899 






iMPLES. 



91. What is the cube root of 10077696 ? 
92-95. What is the cube root of 2357947691 ? 
42875? of 117649? of 7256313856 ? 

CASE II. 



of 



To extract the cube root of a decimal, annex ciphers, if 
necessary, so thnt the decimals may he separated into equal 
periods of 3 figures each. 

Point off into periods of 3 figures each, counting from 
units towards the right, and proceed as in whole numbers. 
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Note. — ^If the given number has not an exact root^ there will be a 
remainder after all the periods have been brought down. Ilie pfo- 
oesa may be oontinned by annexing ciphers for new perioda 

EXAMFLB8. 

96. What is the cube root of 0-4696409989 1*7 ? 
9*7. What is the cube root of 18-609625 ? 

98. What is the cube root of 1-25992105 ? 

99. What is the cube root of 2 ? 

100. What is the cube root of 9 ? 

101. What is the cube root of 3 ? 

CASS III. 

To extract the cube root of a common fraction, or mixed 
number, reduce the fraction, or mixed number, to its simplest 
Jractionalform. Extract the cvhe root of the numerator and 
denominator separately, if they have exact roots ; if they have 
not, reduce the fraction to a decimal, and extract the root by 
Case II. 

EXAMPLES. 

102-104. What is the cube root of JJH ^ ^^ i VWs ^ 
ofl7|? 

105-110. Find i^5^; ^^ff; ^f; ^'f; ^^; 

^13xV 

EXAMPLES INVOLYINO THE PRINCIPLES OF THE C0BE ROOT. 

§ 143. It is an established theorem of geometry, that all 
similar solids are to each other as the cubes of their like di' 
menswns. 

111. If a cannon-ball, 3 inches in diameter, weigh 8 
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pounds, what will a ball of the same metal weigh, whose 
diameter is 4 inches ? 
By the above theorem, we have 

3» : 4» : : 8 pounds : the answer. 

112. The celebrated Stockton g\m, which, in bursting, 
proved so fatal to many of our distinguished citizens, is said 
to have carried a ball 12 inches in diameter, which weighed 
238 pounds. What ought to be the diameter of another 
ball of the same metal, which should weigh 32 pounds ? 

113. There are three balls, whose diameters are respect- 
ively 3, 4, and 5 inches. What is the diameter of a fourth 
ball, which is equal in weight to the three balls ? 

114-115. Which will weigh the most, three balls whose 
diameters are respectively 15, 22, and 41 inches, or three 
balls of the same metal whose diameters are respectively 20, 
25, and 39 inches ? What is the diameter of a ball whose 
weight is the average of the weights of the six balls ? 

lid. A cooper havmg a cask 40 inches long and 32 
inches at the bung diameter, wishes to make, another cask 
of the same shape, which shall contain just twice as much. 
What will be the dimensions of the new cask ? 

117. What is the side of a cube, which will contain as 
much as a chest 8 feet 3 inches long, 3 feet wide, and 2 feet 
*I inches deep ? 

118. How many cubic quarter inches can be made out 
of a cubic inch ? 

119. Bequired the dimensions of a rectangular box, which 
shall contain 20000 solid inches, the length, breadth, and 
depth being to each other as 4, 3, and 2. 
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CHAPTER XVII. 

PROGRESSION. 

ARTTHMETIOAL PBOGKBSSION. 

^144. A SERIES of numbers, which succeed each other 
by a common difference, is said to be in arithmetical pro- 
gresdon. When the terms are constantly increasing, the 
series is an arithmetical progression cLScending ; when con- 
stantly decreasing, the series is an arithmetical progression 
descending. Thus, 1, 3,. 5, 7, 9, <S^c., is an ascending arith- 
metical progression; and 10, 8, d, 4, 2, is a descending 
arithmetical progression. 

The terms c^ an arithmetical progression may be frac- 
tional; as, 

J, 1, li, 2, 2i, 3, 3i, 4, 4^, <kc.; 
h h 1' ^> If 2, 2i, 2f, 3, (fee. 

The first has. a common difference of \ ; the second has a 
common difference of \, 

In ^thmetical progression, there are five things to be 
considered : 

1. The first term, 2. Th& last term. 3. The common 
difference. 4. The number of terms. 6. The sum of all the 
terms. 

These quantities are so related to each other, that any 
three of them being given, the remaining two can be 
found. We will demonstrate two of the most important 
cases. 

CASE. I. 

By our definition of an ascending arithmetical progression, 
it follows that the second tenn is equal to the first, increased 

24 
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by the common difference ; the third is equal to the first, 
increased by twice the common difference; tjic fourth is 
equal to the first, increased by three times the common dif- 
ference ; and so on, for the succeeding terms. 

Hence, to find the last term, when the first term, the 
common difference, and the number of terms are given, to 
the first term add the product qf the common difference into 
the number of terms, less one, 

EXAMPLES. 

1. What is the 100th term of an {uithmetical progression^ 
whose first term is 2, and common difference 3 ? 

2. What is the 50th term of the arithmetical progression, 
whose first term is 1, the common difference ^ ? 

3. A man buys 10 sheep, giving $1 for the first, $3 for 
the second, $5 for the third, and so on, increasing in arith- 
metical progression. What did the last sheep cost at that 
rate? 

'4. The first term of an arithmetical progression is J, the 
common difference •)-, and the number of terms 26. What 
is the last term ? 

5. A tapering board, 6 inches wide at the narrow end, 
and 12 feet long, is found to increase ^ an inch for every 
foot in length. What is the width of the wide end ? 

6. A field of maize, consisting of 50 rows, has 20 hills in 
the first row, 23 in the second row, and so on, each row 
having three hills more than the preceding row. How 
many hills were in the last row ? 

Y. A person makes 12 monthly deposits in a savings 
bank ; the first deposit consisted of $25, the second of $30, 
the third of $35, and so on in arithmetical progression. How 
much did he deposit the 12 th month ? 
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CASE n. 

From the nature of an arithmetical progression, we see 
that the second term added to the next to the last term is 
equal to the first added to the last ; since the second term 
is as much greater than the first as the next to the last is 
less than the last. So we infer that the sum of any two 
terms equidistant from the extremes, is equal to the sum of 
the extremes. 

Hence, it follows that the terms will average just half the 
sum of the extremes. 

Therefore, to find the sum of all the terms, when the first 
term, the last term, and the number of terms are giyer, 
multiply half the sum of the extremes hy the number of 
terms. 

EXAMPLES. 

8. The first term of an arithmetical progression is 2, the 
last term is 60, and the number of terms is 17. What is the 
sum of all the terms ? 

9. The first term of an arithmetical progression is 13, the 
last term is 1003, the nim^ber of terms is 100. What is the 

"sum of the progression ? 

10. A person travels 26 days, going 11 miles the first 
day, 136 the last day ; the miles which he travelled in the 
successive days form an arithmetical progression. JIow far 
did he go in the 26 days ? 

11. Bought 7 books, the prices of which are in arithmeti- 
cal progression. The price of the first was 8 shillings, and 
the price of the last was 28 shillings. What did they all 
come to ? 

12. What is the sum of 1000 terms of an arithmetical 
progression, whose first term is 7 and last term 1113 ? 
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18. The first term of an arithmetical progression is ^, ancT 
the last term 366^, and the nmnbefr of terms 799. What 
is the sum of all the terms ? 

14-16. How many strokes does the common clock make 
in 12 hours ? How many strokes would be made by a 
clock which continues to strike through all the hours from 
1 to 24 ? 

16. A falling body moves 16^ feet during the first sec- 
ond, and 144 J feet during the fifth second. How far did it 
fall during the 5 seconds ? 

17. A person makes 12 monthly deposits, which are in 
arithmetical progression, in a savings bank. The first de- 
posit is $20, the last $75. What is the whole sum thus 
deposited ? 

Geometrical Progression. 

§ 145. A series of numbers which succeed each other by 
a constant multipher, is called a peometncal profession. 

This constant factor, by which the successive terms are 
multiplied, is called the ratio. When the ratio is greater 
than a unit, the series is called an ascending geometrical pro- 
gression ; when less than a unit, the series is called a de- 
scending geometrical progression. Thus, 1, 3, 9, 27, 81, (fee, 
is an ascending geometrical progression, whose ratio is 3. 
■And 1, i, ^, ^, (fee, is a descending geometrical progres- 
sion, whose ratio is J. 

In geometrical, as in arithmetical progression, there are 
five things to be considered : 

1. The first term. 2. The last term. 3. The common 
ratio. 4. The numher of terms. 6. The sum of all the 
terms. 
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These quantities are so related to each other, that any 
three being given, the remaining two can be found. 
We will demonstrate two of the most important cases. 



CASE I. 

By the definition of a geometrical prc^rcssicm, it follows 
that the second term is equal to the first term multiplied by 
the ratio ; the third term is equal to the first term multi- 
plied by the second power of the ratio ; the fourth term is 
equal to the first term multiplied by the third power of the 
ratio ; and so on, for the succeeding terms. 

Hence, to find the last term, when the first term, the 
ratio, and the number of terms are given, multiply the first 
term hy the power of the ratio, whose exponent is one less than 
the number of terms, 

EXAMPLES. 

18. The first term of a geometrical progression is 1, the 
ratio is 2, and the number of terms is 1. What is the last 
term? 

19. The first term of a geomeVieal progression is 5, the 
ratio is 4, and the nimiber of terms 9. What is the last 
term? 

20. A person travelling, goes 5 miles the first day, 10 
miles the second day, 20 miles the third day, and so on, 
increasing in geometrical progression. If he continue to 
travel in this way for 7 days, how far will he go the last 
day? 

21-23. A person in busmess found that he was able to 
double his capital once in 3 years : if, then, he commence 
business with $1000, what will his capital amount to at the 
end of the 12th year ? How much will it amount to at the 

24* 



282 PBOGBESSION. [CHAP. XVU. 

end of the 18th year ? How much at the end of the 24th 
year ? 



Let it be required to find the sum of all the terms of the 
geometrical progression, 2, 6, 18, 54, 162, 486. 

A second progression is, 6, 18, 64, 162, 486, 1458 ; which 
is the result of the multiplication of each term of the first, 
by the ratio 3. The sum of the terms of this 2d progres- 
sion is evidently three times as great as the sum of the terms 
of the first progression ; while the difference between the 
sums of the terms of these two progressions must be (3 — 1) 
=2 times the sum of the terms of the first progression. 

If we omit the first term of the first progression, it wOl 
SLgree with the second progression, after omitting its last 
term. Hence, the difference between the sums of the terms 
of these two progressions may be found by subtracting 2, 
the first term of the first progression, from 1458, the last 
term of the second progression, leaving 1456. And as this 
difference =2 times the sum of the terms of the first pro- 
gression, dividing the difference by 2=3 — 1, will give the 
sum of the terms required. 

Therefore, to find the sum of the terms of a geometrical 
progression, when the first term, the last term, and the ratio 
are given, divide the difference between the first term and the 
last term multiplied by the ratio, by the difference between the 
ratio and 1. 

EXAMPLES. 

24. The first term of a geometrical progression is 4, the 
last term is '78'732, and the ratio is 3. What is the sum of 
all the terms ? 

25. The first term of a geometrical progression is 5, the 
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last term is 327680, and the ratio is 4. What is the sum 
of all the terms ? 

26. A person sowed a peck of wheat, and used the whole 
crop for seed the following year ; the produce of the second 
year again for seed the third year, and so on. If in the last , 
year his crop is 1048576 pecks, how many pecks did he 
raise in all, allowing the increase to have been in a fourfold 
ratio ? 

NoTB 1. — When the ratio of a geometrical progression is lesn than 
a iinit, tlie first term will be the largest^ and the last term the least ; 
the progression will, in this case, be descending ; but we may consider 
the series of terms in a reverse order ; that is, we may call the last 
term the firsts and the first the last^ and treat the progression as as- 



NoTE 2. — If a descending series be contmued to infinity ^ ihiQ last 
term may be considered 0. 

What is thfs sura of all the terms of the infinite series 1, 

In this example, the difference between the ratio and 1, is 1— 1=|, 
and the first term, 1, divided by i, gives 2, for the sum of all the 

EXAMPLES. 

27. What is the sum of the infinite series 1, J, ^, ^y, <fec. ? 

28. What is the siun of the infinite series ^, y^, y^^> 

29. What is the sum Of the infinite sferies ^, j^, j^^, 

30-31. A ball falling from the height of 10 feet, by its 
elasticity bounds 6 feet ; and again falling, bounds 2 J feet, 
and so on," continuing to bound J as high as it fell. What 
will be the whole distance made in the successive falls be- 
fore coming to a state of rest ? And what the whole dis- 
tance made by its successive bounds ? 
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8 8' 8* 

32. Fmd the sum of the infinite series 1, -, -^, -t-, &c. 

4 4* 4* 

33. Find the sum of the infinite series 1, -, -^, zr> ^^* 

5 5 5 



CHAPTER XVIII. 

MENSX7BATI0N. 

§ 146. For the reason of many of the rules Tvhich we 
shall give for measuring surfaces and solids, we shall refer 
to the principles of geometry. The reference being in all 
cases to thei " Elements of Geometry." 



Problem I. — Tofiad the area of a rectgengle. 



Suppose 'ABCD to be a 
rectangle whose length is 6 
feet, and width 8 feet 

If we divide this rectangle 
into portions of one sqnare 
foot each, by means of lines 
drawn parallel to the sides of 



D| 1 1 r 



B 



the rectangle, we shall obtain 16 such squares ; that is, the rectangle 
"will contain 16 square feet In this example there are 3 strips of 6 
square feet in each, or 6 strips of 3 square feet each. 
Hence, to find the area of a rectangle, 

Multiply the length by the width, and the product will de- 
note the number of squares of the same kind as the measure 
used in estimating the sides of the rectangle. If the measure 
be feety the product will be square feet ; if inches, square 
inches, dc, (B. IV., Prop. II., Scholium.) 
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Note. — When the width of the rectangle is the Baine 
as its length, it becomes a square ; in which case we mul- 
tiplj the side of the square into itselt 



EXAMPLES. 

1. How many square feet in a floor which is 16 feet wide 
and 23^ feet long ? And how many yards of carpeting, 
one yard wide, will cover the floor? 

2. In a table 5 feet 3 inches long, and 3 feet 2 inches 
wide, how many square inches ? And how many square 
feet? 

3. In a rectangular field which is 13 i-ods long, and Y 
rods wide, how many square rods ? And what part is it of 
an acre? 

4. How many square inches in a square board -lO^ inches 
on a side ? 

5. Which is the greater, a square board of 9 inches on a 
side, or a rectangular one 12 inches long and 7^ wide ? 

Problem II. — To find the area of a parallelogram. 

Let ABCD he a parallelo- 
gram haying AB for its base 
and DE its altitude. If 
from C we draw OF perpen- 
dicular to the base AB, 
meetmg it produced, at the 
point F, the figure EFCD 
will be a rectangle equivalent to the parallelogram, since the triangle 
AED is obviously equal to the triangle BFC. The base EF of the 
rectangle is equal to AB, the base of the parallelogram. The area of 
the rectangle is found (PaoB. I) by multiplying its base by its alti- 
tude ; and since the parallelogram is equal to the rectangle, and since 
its base and altitude are respectively equal to the base and altitude 
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of the rectangle, it follows that the area of the parallelogram may be 
found by multiplying its base by its altitude. 
Hence, to find the area of a parallelogram, 

Multiply the base by the altitude. ^ 




-~,E 



Problem III. — To find the area of a triangle. 

Let ABC be a triangle, 
having AB for its base and 
CD its altitude. By draw- 
ing CE parallel to the base 
AB, and BE parallel to the 
side AjC, we shall form a 
parallelogram ABEO, e'vi- 
dently double the triangle ABC. The area of the parallelogram is 
found {Prob. II.) by multiplying the base AB into tiie altitude CD, 
And as the triangle is one-half the parallelogram, to find its area. 

Multiply half the base by the altitude. 

Note 1. — Either side of the tri- 
angle may be regarded as the 
base, and the altitude will be the 
perpendicular drawn fi-om the 
opposite angle to the base, or to 
the base produced. In the an- 
nexed diagram, the perpendicu- 
lar meets the base produced. The above rule applies equally well 
in this case, the area being found by multiplying half the base AB 
into CD. 

When the 4,hree sides of a triangle are known, the area 
may be found as follows : From the half sum of the three 
sides f subtract separately each side, take the square root of the 
continued product of the three remainders and half sum, and 
it will give the area. (Geometry, B. II., Prop. IX.) 




14 
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EXAMPLES. 

6. What is the area of a triangle whose base is 12 feet, 
and altitude 3 yards ? 

7. What is the area of a triangle whose sides are respec- 
tively 1, 11, and 12 feet? 

8. What is the area of a triangle whose base is 14 rods, 
and whose altitude is 12 rods ? 

9. What is the area of a triangle whose sides are re- 
spectively 13, 14, and 15 yards? 

10. In a triangular field, whose sides are 18, 80, and 82 
feet, how many square yards ? 



NoTK 2. — The area of any figure 
which is limited by any number of 
right lines, as the field ABCDEF, 
may be found by dividing it into tri- 
angles, and then computing each tri- 
angle separately, and taking their 





Problem IV. — To find tlie area of a trapezoid. 

Let ABCD be a trapezoid, 
having AB and CD for the par- 
allel sides, CF for its altitude. 
If we draw AC, it will divide 
the trapezoid into two triangles 
ABC, CD A. The area of the 

triangle ABC may be foimd (Prop. III.) by multiplying half the base 
AB into the altitude CF ; and the area of the triangle CDA is found 
by multiplying half the base CD into the altitude A£, or into its 
equal CF. Hence, to find the area of the trapezoid, which is the 
sum of the two triangles, 

Multiply half the ^um of the tivo parallel sides hy the 
alt/lnde. 
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Non. — ^Iliis rule has a fine 
application in measuring a 
tapering board, as ABCD. 
In this case half the sum of 
the parallel sides, AD and 
BC, is found by measuring 
the width GH at the middle of the board. This average width GH 
being multiplied by the length EF, will give its area. 

EXAMPLES. 

11. If the parallel sides of a trapezoidal garden are re- 
spectively 4 and 6 rods; and the perpendicular distance 
between these sides is 8 rods, how many square rods in the 
garden? 

12. How many square feet in a tapering board 16 feet 
long, measuring 15 inches wide at one end, and 10 inches at 
the other ? 

Problem V. — The diameter of a circle being given, to find 
its circumference. 

If the diameter of a circle is taken as a unit, the circumference will 
be 8*1416926, nearly. The exact value of the ratio of the circumfer- 
ence to the diameter has never been found. Its approzunate value 
has been extended to more than 200 places of decimals. (G^eometry, 
R v., Prop. XIIL, Scholium.) 

Hence, when the diameter of a circle is known, to find its drounk- 
ference, 

Multiply the diameter &y 3*1416. 

EXAMPLES. 

13. What is the circumference of the earth, on the sup- 
position that it is 8000 miles in diameter ? 

14. Suppose a cart wheel be Aft 9tn. in diameter, over 
what distance would it pass in making 8 revolutions ? 
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15. The hoop you drive is Zft 10i». in diameter. How 
many times will it revolve in being trundled to school, half 
la mile distant ? 

Problem VI. — To find the area of a circle, when its diam- 
eter is known. 



RULE. 




Multiply the circumference by one-fourth of the diameter. 
Dry what is equivalent, multiply the square of the diameter 
hy 0'7854=i of 31416. (Geometry, B. V., Prop. XI.) 



Note. — If a circle be inscribed in a square, 
its area will be to the area of the square as 
0^864 is to 1. 



EXAMPLES. 

16. How many acres in a circle one mile in diameter ? 
NoTB. — In a square mile there are ((40 acres. 

17. Which is the greater area, a circle 5 feet in diameter, 
or the sum of the areas of two other circles, the one being 
4 feet in diameter and the other 3 feet ? 

From the preceding rule we may 
deduce a simple method of finding 
the area comprised between the 
circumferences, of two concentric 
circles, which area is the difference 
between two cbrcles. 

The area of the circle whose dir 
ameter is AB, is found by multiply- 
ing its square by 0*'7854. And the 
citcle whose diameter is DE, is 
found by multiplying the square of 

25 
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this diameter by 0*7864. Hence, the difficreuce of these areas is 
equal to the difference of the squares of the diameters multiplied by 
0-7854. 

Problem VII. — To find the volume of a prism, or of a 
cylinder. 

RULE. 

Multiply the area of the hose by the altitude, (Geometry, 
B. VII., Prop. XL) 

EXAMPLES. 

18. How many cubic feet in a rectangular stick of timber 
10 inches by 12 inches, and 36 feet long ? 

19. In a cylindrical log 14 feet long, and 14 inches in 
diameter, how many cubic feet ? 

20. How many cubic inches in a round bar of iron 20 
feet long, and f of an inch in diameter ? 

Problem VIII. — To find the volume of a pyramid, or of 
a com, 

rule. 

Multiply the area of the base by one-third the aXtitude, 
(Geometry, B. VII., Prop. XVII. ; and B. VIII., Prop. V.) 

examples. 

21. The Egyptian pyramid Cheops covers a square of 
763f^ feet on a side, and is 480 feet perpendicular height. 
How many cubic feet does it contain ? 

22. Suppose the mast of a ship to be a regular cone 87 
feet long, and 2 feet in diameter at its base, how manr «»ubic 
feet will it contain ? 
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Problem IX. — To find the surface of a sphere, when its 
diameter is given, 

RULE. 

Multiply the square of the diameter 6y 3*1416. (Geome- 
try, B. VIII., Prop. XIII., Schol.) 

EXAMPLES* 

23. How many square miles on tlie surface of the earth, 
on the supposition that it is an exact sphere of 8000 miles 
in diameter ? 

Note. — In order to obtain a value true to a unit, we must use, for 
our multiplier, 8*14159265, instead of 8*1416. 

24. How many superficial inches has a ball 6 inches in 
diameter? . 

Problem X. — To find the volume of a sphere, when its 
diameter is given. 

RULE. 

Multiply the cube of the diameter by 0*5236, which is \ of 
3-1416. (Geometry, B. VHI., Prop. XIII., Schol.) 

EXAMPLES. 

25. How many cubic inches in a ball 6 inches in diameter ? 

Note. — Compare the number of superficial inches and of cubic 
inches in a sphere 6 inches in diameter. 

26. How many cubic inches in a ball of the celebrated 
Stockton gun, the diameter of which is 12 inches ? 
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The following table of multipliers will be found very convenient 
fOT solving nearly all problems which can arise in mensuration of cir- 
cles and spheres. 

TABLE OP MULTIPLIERS. 

1. Radius of a circle X 6*38318531= CircmnrereDCO. 
S. Square of the radius of a circle x 3-14159S65 = Area. 

3. Diameter of a circle X 3*14159265 = Circumference.' 

4. Square of the diameter of a circle X 0*78539816 = Area. 

5. Circumference of a circle X 0*15915494= Radius. 

6. Circumference of ^ circle X'0*318309e9= Diameter. 

7. Square root of area of a circle X 0*56418958 = Radius. 

8. Square root of &rea of a circle X 1*12837917= Diameter 

9. Radius of circle X 1*73205081 = Side of inscribed equilat«-al triangle. 

10. Side of inscribed equilateral triangle X 0*57735027 = Radius of circle. 

11. Radius of a circle X 1*41421356 = Side of inscribed square. 
19. Side of inscribed square X 0-70710678 = Radius. 

13. Square of radius of a sphere X 12*56637061 = Sur&oe. 

14. Cube of radius of a sphere X, 4* 18879020 = Volume. 

15. Square of diameter of a sphere X 3*14159265= Surface. 

16. Cube of diameter of a sphere X 0*52359878 = Volume. 

17. Square of circumference of a sphere X 0*31830989 = SurfiBU». 

18. Cube of circumference of a sphere X 001688686= Volume. 

19. Square root of surface of a sphere X 0*38209479 = Radius. 

90. Square root of surfiice of a sphere X 0*56418958= Diameter. 

91. Square root of surface of a sphere X 1*77245385= Circumference. 

92. Cube root of volume of a sphere X 0*62035049= Radius. 
23. Cube root of volume of a sphere X 1*24070098= Diameter. 

94. Cube root of volume of a sphere X 3*89777707 = Circumferense. 

95. Radius of a sphere X 1*15470054 = Side of inscribed cube. 
26. Side of hiscribed cube X 0*86602540 = Radius. 



Problem XI. — To find the volume of a frustum of apyr* 
amid, or of a cone. 

RULE. 

.Mnd u m£an proportional between the area of the two 
bases, to which add the sum of tJie bases, and multiply the 
result by one-third the altitude of the frustum. 

Suppose a cistern in the form of a frustum of a cone to 
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be 9 feet deep, havingfor diameters 10 feet and 6 feet. How 
many cubic feet will it contain ? 

10*X0-7854=100X0-'7854=area of one base. 
6*X0-'7864^ 86xO-'7864= ** other" 

60 X 0'7854=mean proportion between bases. 

196X0-7854=8um. 

And 196X0-7854X J of 9=461-8152 cubic feet for its volume. 

EXAMPLES. 

27. Suppose a measure to be in the form of a frustmu of 
a regular cone. If its top diameter is 6 inches, and the bot- 
tom diameter 9 inches, and it is 12 inches deep, how many 
cubic inches will it contain ? and how many beer gallons of 
282 cubic inches each ? 

28. There is a stick of timber in the form of the frustum 
of a regular pyramid, which is 30 feet long, and 30 inches 
square at one end and 13 inches square at the other. How 
many cubic feet does it contain ? 

Problem XII. — To find the area of an ellipse. 

Note. — A line drawn through 
the centre of an ellipse is called 
its diameter. The longest diam- 
eter is called the transverse diam- 
eter; the shortest is called the 
conjugate diameter. Thus AB is 
the transverse diameter, and CD 
is the conjugate diameter. 

The area of an ellipse may be found by this 

RULE, 

Multiply the product of the transverse and conjugate di* 
ameters hy 0*7854. 

25* 
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EZAMPLBS. 

29. How many square feet in the surface of an elliptical 
pond, whose transverse diameter is 100 fe^, and conjugate 
diameter 60 feet ? 

30. How many square mches in an elliptical table whose 
transverse diameter is 5 feet 3 inches, and conjugate diam- 
eter 3 feet 6 inches ? And how many square feet ? 



Note 1. — If an ellipse be inscribed 
in a rectangle, its area will be to 
the area of the rectangle as 0*7854 
is to 1. 



Note 2. — We also infer tjiat, if a 
circle be inscribed in an. ellipse, and 
another circle be circumscribed about ^ 
the same ellipse, the ellipse is a mean 
proportional between the areas of 
the two circles; that is, we shall 
have, area of inscribed circle is to 
the area of ellipse, as area of el- 
lipse is to the area of circumscribed 
circle. 




PROMISCUOUS QUESTIONS. 

§14*7. 31. Suppose I purchase $1200 worth of goods, 
J" of which is on a credit of 3 months, ^ on a credit of 6 
months, and the remaining ^ on a credit of 9 months. 
How much ready money ought to pay the purchase, inter- 
est being 7 per cent. ? 

32. In the above example, by the principles of equation 
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of payments, how much credit ought I to have on the whole 
sum of 11200? 

33. Now, what is the present worth of $1200 due at the 
end of 6 months, interest being 7 per cent. ? 

34. I employed A. and B. to ditch my meadow. A. was 
to receive 87^ cents per rod, and B. was to have 112 J cents 
per rod ; each wrought until his wages amounted to $50. 
What was the amount of ditch dug by both ? 

35. Three merchants, A., B., and C, enter into partner- 
ship. A. advances $1200, B. $800, and C. $600. A. 
leaves his money 8 months, B. 10 months, and C. 14 months 
in the business. They gam $500. What is the share of 
each ? 

36. A. and B. have the same income : A. saves \ of his, 
but 3,, by spending $120 per annum more than A., at the 
end of 10 years finds himself $200, m debt What was the 
income ? 

37. Suppose a book to contain 365 pages, averaging 40 
lines of 10 words each on each page. How many words 
would the book contain ? 

88. There are 31173 verses in the Bible. How many 
days will it require to read it through, if 30 verses are read 
daily? 

39. After expending -J- of my money, and -J- of the re- 
mainder, I had remaining $72. How much had I at first ? 

40. If I sell cloth at $1*50 per yard, and gain 25 per 
cent., how ought I to have sold it so as to lose 20 per cent. ? 

41. Sold cloth at $1*50 per yard, and gained 25 per 
cent. What shpuld I have lost per cent., if I had sold it at 
$0-96 per yard ? 

42. If I buy cloth at $1*20 per yard, how must I sell it 
so as to gain 25 per cent. ? 

43. A merchant has to make the following payments 
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at three different periods : $2832 in 3 months, $2560 in 9 
months, and $1450 in 16 months. The creditor wishes to 
receive the whole sum of $6842 at once. When ought the 
payment to be made ? 

44. A father gives to his five sons $1000, which they 
are to divide according to their ages, so that each elder son 
shall receive $20 more than his next younger brother. What 
is the share of the youngest ? 

45. A company of 90 persons consists of men, wpmen^ 
and children. The men are 4 in number more than the wo- 
men, the children 10 more than the adults. How many men, 
women, and children are there in the company ? 

46. The common-school fund for the State of New York 
was $1976093-15 in 1843, and during the same year there 
were in the State 677995 children between the ages of 5 
and 16 years. How mui^h would the above fund amount to 
per child ? 

47. Two persons, A. and B., being on opposite sides of 
a fish-pond, which is 536 feet in cuxumference, begin to 
walk around it at the same time, both in the same way : A. 
goes at the rate of 31 yards per minute, and B. at the rate 
of 34 yards per minute. In what time will B. overtake A. ? 
And how far will A. have walked ? 

48. How much money which is 23 per cent, below par 
will pay a debt of $450? 

49. A., B., and C. commence trade with $3053*25, and 
gain $610*65. A.'s stock, together with B.'s, is to the sum 
of A.*s and C.'s stock as 5 to 7 ; and C.'s stock, diminished 
by B.'s, is to C.'s increased by B.'s as 1 to 7. What was 
each one*s part of the gain ? 

50. A., on preparing for a voyage to Cahfomia, purchased 
of B. specie-dollars, at a premium of 3 per cent., to be paid 
in 18 months, with interest at 6 per qent. per annum, which 
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was to be added into the note. The amount of the note was 
$22146. How many specie-dollars did he receive ? 

51. Sold goods to the amount of $3000, one half to be 
paid in 3 months, the other half in 6 months. How much 
ought to be discounted for ready money, when money is 
worth 1 per cent, per annum ? 

62. The Falls of Niagara have receded nearly 50 yards 
within the last 40 years. How long, at this rate, has it ta- 
ken them to recede from Queenstown, 7 miles below their 
present site ? 

63. It is found that the diameter of every circle is to 
its circumference very nearly in the ratio of 113 to 356. 
What, then, is the earth's circumference, its diameter bemg 
7912 miles? 

54. How many men must be employed to perform in 
26 days what 60 men could do in 39 days ? 

55. If 12 sheep can graze in a field 36 days, how long 
might 144 sheep graze equally well ? 

66. If a locomotive pass from> Albany to Schenectady, 
a distance of 17 miles, in 45 minutes, what time will it re- 
quire, at the same rate, to go from Schenectady to Utica, a 
distance of 78 miles ? 

67. If A. and B., with C. working half time, can build 
a wall in 21 days ; B. and C, with D. working half time, in 
24 days ; C. and D., with A. working half time, in 28 days ; 
D. and A., with B. working half time, m 32 days ; in what 
time would it be built by all together, and by each alone ? 

58. One-third of a quantity of flour being sold to gain 
a certain rate per cent., one-fourth to gain twice as much 
per cent., and the remainder to gdn three times as much 
per cent. ; it is required to determine the gain per cent, on 
each part,' the gain upon the whole being 20 per cent. 
'' 59. A servant draws off one gallon each day, for 6 
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days, from a cask containing 10 gallons of wine, each time 
supplying the deficiency by the addition of a gallon of wa- 
ter ; and then, to escape detection, he again draws off 5 
gallons, each time supplying the deficiency by a gallon of 
wine. It is required to find how much water still remidns 
in the cask. 

60. Find the four smallest numbers, such that when 
each is divided successively by 2, 3, 4, 5, 6, 7, 8, and 9, the 
remamders shall in each case be !• 

61. Find the four smallest numbers, such that when 
each is divided by 2 the rem^ders shall be 1 ; when di- 
vided by 3, the remainders shall be 2 ; when divided by 4, 
the remainders shall be 3 ; and so on, until divided by 9^ 
when the remainders shall be 8. In each case the remain- 
der being 1 less than the divisor. 

62. If 750 men require 22500 rations of bread for a 
month, how many rations will a garrison of 1200 men re- 
quire for the same time ? 

63. How many yards of paper that is ,30 inches wide 
will hang a room that is 20 yards in circuit, and 9 feet high ? 

64. There is a ladder vrith a hundred steps : on the first 
step is seated 1 pigeon; on the second 2 ; on the third 3 ; 
and so on, increasing by one for each step. How many 
pigeons were seated on the ladder ? 

65. If 9 porters drink in 8 days 12 casks of wine, how 
many casks will serve 24 porters for 30 days ? 

66. If 3 pounds of tea be worth 4 pounds of coffee, and 
6 pounds of coffee be worth 20 pounds of sugar, how many 
pounds of sugar may be had for 9 pounds of tea ? 

67. If 48 feet of Cremona equal 56- English feet, 39*371 
English inches equal one metre of France, how many Cre- 
mona feet is the French metre ? 

68. If a certsun number of men can throw up an intrench* 
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ment in 10 days, when they work 6 hours per day, in what 
time would they do it if they work 8 hours per day ? 

69. If 12 men reap a field of wheat in 8 days, in what 
time can the same work be done by 25 men ? 

70. A ship's crew of 300 men were so supplied wiUi 
provisions for 12 months, that each man was allowed 30 
ounces per day ; but after sailing 6 months, they find that 
it will take 9 months more to finish their voyage, and 50 of 
the crew have been lost. Required the daily allowance of 
each man for the last months. 

71. A., B., and C. are to share $1000 in the ratio of the 
numbers 8, 4, and 5 ; but C. dying, it is required to divide 
the whole sum eqtdtably between A. and B. 

72. The expense of repMiing a school-house to the 
amount of $600 is paid by three mdividuals, A., B., and C, 
in the ratio of their nearness to it. What did each pay, if 
we suppose A. lived 1 mile distant, B. 2 miles, and C. 8 
miles ? 

73. A merchant bought a piece of cloth for 240 dollars, 
and sold a portion, exceeding thfee-fourths of the whole by 
2 yards, at a profit of 25 per cent. He afterwards sold the 
remainder at such a price as to clear 60 per cent, by the 
whole transaction ; and had he sold the whole quantity at 
the latter price he would have gamed 1 75 per cent How 
many yards were there in the piece ? 

74. The whole nimiber of volumes in the common-school 
libraries of New York, in 1843, was 874865. What would 
be their value at 87 J cents per volume ? 

75. The whole number of children taught in New York 
during the year 1843, was 657782, and the whole number 
of schools was 10860. How many scholars on an average^ 
would each school consist of ? 

76. Suppose the Erie Canal to be 60 feet wide, and 6 
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feet deep, how luany miles in length will it require to make 
one cubic mile of water ? 

77. A person owning J of a copper-mine, sells f of his 
mterest in it for $1800. What, at this rate, is the value of 
the whole ? 

is. Suppose I buy a certain lot of oranges at 3 cents 
a piece, and as many more at 5 cents a piece, and sell them 
at 4 cents a piece ; do I gain or lose by the operation ? 

79. Suppose I buy a certain number of oranges at 3 
for one cent, and as many more at 5 for one cent, and sell 
them at 4 for one cent ; do I gain or lose by the operatic? 

80. Suppose I expend a certain sum of money for oranges 
at J of a cent a piece, and another equal sum for another 
lot of oranges at •} of a cent a piece, and sell them at |- c^ i^ 
cent a piece, do I gain or lose by the operation ? 

81. Suppose I expend a certain sum of money for oranges 
at 3 cents a piece, and another equal sum for another lot 
at 5 cents a piece ; how much do I gain on each cent ex- 
pended, if I sell them at 4 cents a piece ? 

82. If A. can do a piece of work in 3 days, B. in 4 days» 
and C. in 5 days, how many times longer will it take B. to 
do it alone, than it will take A. and C. together to do it ? 

83. If A. can accomplish a piece of work in |- of a day, 

B. in -J- of a day, and C. in ^ of a day, how many times 
longer will it take B. to do it alone, than it will take A. and 

C. together to do it ? 

84. What is the shortest piece of cloth which shall be 
at the same time an even number of yards, an even number 
oi Ells Flemish, an even number of Ells English, and an 
even number of Ells French ? 

- 86. A man died, leaving $1000, to be divided between 
his two sons, one 14 and the other 18 years of age, in 
such a propcniicHi, that the share of each being put to in- 
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ti^rest at 6 per cent., should amount to the same sum when 
*hey should arrive at the age of 21. What did each one 
receive ? 

86. Divide $100 between A., B., and C, so that B. may 
have $3 more than A., and C. $4 more than B. How much 
must each one have ? 

8^. A. can do a piece of work in 4 days, and B. can do 
the same in 3 days. How long would it take both together 
to do it ? 

88. A person wishes to dispose of his horse by lottery. 
If lie sells the tickets at $2 each, he will lose $30 on lids 
horse ; but if he sells them at $3 each, he will receive $30 
more than his horse cost him. What is the value of the 
horse, and* the number of tickets ? 

89. Thomas sold 150 pine-apples at 33^ cents a piece, 
and received the same amount of money that Henry did 
for watermelons at 26 cents a piece. How much money 
did each receive, and how many melons did Henry sell ? 

90. A man bought apples at 5 cents a dozen, half of 
which he exchanged for pears, at the rate of 8 apples for 
5 pears ; he then sold all his apples and pears at a cent 
a piece, and thus gained 19 cents. How many apples did 
he buy, and how much did they cost ? 

91. A person expended $23*40 for eggs. With one- 
half of his money he purchased a lot at 13 cents per dozen ; 
with the other half of his money he purchased another 
lot at 9 cents per- dozen. He afterwards sold them all to- 
gether at 11 cents per dozen. Did he gain or lose by the 
opecation ? 

92. Divide $1200 between A. and B., so that A.'s share 
may be to B.'s as 2 to 7. 

93. A gentleman spends ^ of his yearly income for 
board and lodgmg, f of the remainder for clothes, and ^ of 

26 
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the residue he bestows for charitable purposes, and saves 
$100 yearly. What is his income ? 

94. If I buy an article for $4, and sell it for $5, how 
much per cent, do I gain ? 

95. If I give $5 for an article, and sell it for $4, hoir 
much per cent, do I lose ? 

96. What is the interest of $176 for 8 months, at 6 per 
cent.? 

97. How many yards of Brussels carpeting, which is -f- 
of a yard wide, will it require to cover a floor 18 feet by 20 
feet ? 

98. Admitting the velocity of a cannon-ball to be 160O 
feet per second, what time, at this velocity, would it require 
to move 95 millions of miles, which is the distance from the 
earth, to the sun, counting 365i days to the year. 

99. The Winchester^bushel measure is of a cylindric form, 
8 inches deep, and 18^ inches in diameter, containing 2150^ 
cubic inches. What must be the size of a cubical box which 
shall contain the same quantity ? 

100. The clocks of Italy go on to 24 hours ; then how 
many strokes do they strike in one revolution of the index ? 

101. There is an island 20 miles in circumference, and 
three men. A., B., and C, start from the same point, and 
travel the same way aroimd it ; A. goes 3 miles per hour, 
B. goes 7 miles per hour, and C. goes 11 miles per hour. 
In what time will they all be together ? 

102. What is the discount of $176 iar 3 months, at 6 per 
cent. ? 

103. If a ship and its cargo are worth $30000, and the 
cargo is worth 6 times as much as the ship, what is the 
value of the cargo ? 

104. What is the diflference between six and one half 
times 7, and seven and one half times 6 ? 
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105. Three persons. A., B., and C, form a partnership : 

A. furnishes $1000, B. $600, and C. $460 ; at the end_ of 

6 months, C. withdraws his capital, but no dividend is made 
until the end of the year, when it is found that the firm 
1ms gained $244-16. How is this gain to be divided be- 
tween the partners ? • 

106. Three persons, A., B., and C, engage to build a 
certain piece of wall for $244*16. While A. can build 10 
rods, B. can build but 6, and C. but 4J. When the wall 
is half completed, C. ceases to labor upon it, and A. and 

B. finish it. What part of the $244*16 ought each to re- 
ceive ? 

107. A. and B. together can build a wall in 4 days, A. 
and C. can together build it in 5 days, B. and C. can to- 
gether build it in 6 days. What time would it require for 
ail tc^ether to accomplish it ? 

108. A note of $10000 given January 1st, 1840, has re- 
ceived the following indorsements : January 1st, 1841, in- 
dorsed $2952-28; January 1st, 1842, indorsed $2952*28; 
January 1st, 1843, indorsed $2952*28. How much re- 
mained due January 1st, 1844, interest, being computed at 

7 per cent. ? 

109. Two hunters, A. and B., kill a deer, whose weight 
they are desirous of knowing. For this purpose they rest 
a stick across the limb of a tree ; then suspending the deer 
at the shorter extremity, they find that its weight is just 
counterpoised by the' weight of A., who suspends himself 
by his hands at the other extremity. Without changing 
the point of support of the stick, they take the deer from 
the shorter extremity, and suspend it at the longer extrem- 
ity of the stick, when it was found to be exactly balanced 
by B.'s weight, when suspended to the shorter extremity 
of the stick. Kow, supposing A. to weigh 147 pounds, and 
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B. to weigh 192 pounds, what must have been the weight 
of the deer ? 

NoTS. — 67 the principle of the lever, when different weights at 
its extremities balance each other, they are to each other inyersely 
OS the lengths of the arms to which ihej are attached. Hence, in 
the first experiment, we know that the weight of A. is to the deer's 
weight, as the shorter arm is to the longer arm. In the second ez- 
perunent, the deer's weight is to B.'s weight, as the shorter arm is 
to the longer arm. Consequently, A/s weight i^ to the deer's weight* 
as the deer's weight is to R's weight. 



APPENDIX. 



CHAPTER I. 



} 1. What is a unit ? What is a number ? Give an instance 
of a number. What is an abstract number ? If a number be not 
abstract, what is it ? What is the difference between an abstract 
and a denominate number ? Give examples of each kind. What 
does denominate mean ? If I say there are 365 days in a year, 
what kind of a number do I make use of? Why 7 How will 
you use the number 365 to make it an abstract number ? 

{ X Of what does Arithmetic treat ? What is it as a science ? 
As an art ? How many methods of expressing numbers are there ? 
What are the different methods ? 



CHAPTER II. 

}d. What is Notation? What is Roman Notation? What 
letters stand for 3? for 8? for 10? for 16? for 52? for 70? 
&c., &c. What effect has a letter of less value when placed 
before a letter of greater value ? when placed after ? What ef- 
fect has the repeating of a letter ? What effect the horizontal 
line over a letter ? For what are Roman letters used ? What 
is the origin of the character I ? V?X?L?C?D? Show 
this upon your slates. Write the present year of the Christian 
era on your slates. 

} 4- Wherein does Arabic differ from Roman notation ? Write 
on the board in backward order the Arabic characters. Write 3 
digits and 2 naughts. What do you mean by a digit ? What 
does the word significant mean ? 
26* 
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} 9. How many values have figures ? What do they always 
represent ? What connection have their units with their values ? 
What is meant by a simple value 7 Explain the local value of a 
figure. Write upon the board a number of 4 figures, and illus- 
trate what is meant by first place, second place, &c. ; first order, 
second order, &c. Does " place" apply to figures, or to the units 
which they represent ? To which does " order" apply ? What 
does the first order of units represent ? the fourth ? the third ? 
the second ? What property pertaining to figures in a number is 
inferred from the illustration given ? What properfy pertains to 
figures with respect to the figure at its left hand ? 

{ 6. Illustrate the value of the in the following number, three 
thousand and three. Illustrate the value of the at the right of 
a number ; also, the effect of cutting off a from the right of a 
number ; two 00, three 000. What does the represent, and 
what is its office ? 

5 } 7. 8. How do you write a number that contains but 4 
places ? How will you write a number containing three denom- 
inations of figures ? What is the difference between " places" 
and '^ denominations ?" Suggest a number containing 5 denom- 
inations. Express it in figures. What is meant by " periods ?" 
What is the difference between " periods," " denominations," and 
" places ?" In expressing numbers by figures, what particular 
mistake will you be likely to make, against which the text cau- 
tions you ? Must the left-hand period always be full ? Why ? 
What is meant by a period's being full ? What is the service of 
the in notation ? Recite the first 10 periods, beginning with 
units. Which system of notation have you been using ? How 
does it differ from the other system ? and what is the name of 
that other ? 

5 9. Wherein do Notation and Numeitition differ ? What is 
necessary in order to read large numbers with facility ? Write a 
number of 27 figures on the board and read it, and explain its di- 
visions or groups. Give a rule in your own language for the 
reading of numbers. 
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ANSWERS. 

{3. (1-5.) XVn; XLII; XXVl; XCVIII; CIII. 
(6-11.) LXXXII ; LVII ; LXXIX ; CCCCXXX ; DCLXXX ; 

MMVn. (ia-14.) CCC; DCCCCLX; M. (15.) XU. 
(16.) CLXVI. (17-38.) Twenty-six ; one hundred and for- 
ty-four ; ninety-eight ; one thoiM|a}d three hundred and twelve ; 
one thousand eight hundred and fifty ; one thousand nine hundred 
and seventy-two ; five hundred thousand ; Ave hundred and two 
thousand seven hundred and seventy ; one million ; one million 
and ninety-four ; one thousand six hundred and eighty-eight ; 
one thousand seven hundred and seventy-five. 

5 7. (29-43.) 20 ; 37 ; 98 ; 337 ; 407 ; 2437 ; 6407 ; 8007 ; 
9027; 4006; 3000; 1001; 1100; 101; 1101. 

(8. (44-49.) 27300; 940200; 36456; 501000; 98000; 
11000. (50-53.) 46930659 ; 307802509 ; 981000700 ; 10010010. 
(54-57.) 96048073098 ; 807000000006 ; 90000004010 ; 
800006000007. (5§-6a.) 48000000000000 ; 609000000000000 ; 
980004000000007; 3000000000002; 9000000002000. 
(63-68.) 36000000000000000000098 ; 4008000000005094 ; 
35000098000000063 ; 900700590 ; 86000000000000005000000- 
000; 900000046000. 

} 9. (69-75.) Six hundred and seventy-eight thousand two 
hundred and ten ; five millions, four hundred and ninety-three 
thousand, six hundred and seventy-eight ; four hundred and fifty- 
six miUions, three hundred and twenty-one thousand, nine hun- 
dred and eighty ; seven hundred and seventy-nine millions, one 
hundred and forty-six thousand and five ; forty-two trillions, five 
hundred and sixty-seven billions, one hundred and twenty-three 
thousand, nine hundred and one ; three hundred and twenty-seven 
millions, nine hundred and eighty thousand and sixty ; thirty-two 
quadrillions, nine hundred and eighty-seven trillions, six hundred 
and fifty-four billions, three hundred millions, and ninety-eight. 
(76-80.) Five hundred and sixty-three billions, four hundred and 
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twenty-eight millions, six hundred and seventy thousand andniae ; 
three hundred and fifly-eight millions, nine hundred and twenty- 
thousand, seven hundred and sixty-one ; nine hundred and eighty- 
seven millions, six hundred and seventy-eight thousand, nine 
hundred and thircy-two ; four quadrillions, five hundred and sixty 
trillions, seven billions, nine hundred and eighty millions, five 
hundred and forty thousand and i^ty-eight ; thirty-three quintit 
lions, four hundred and ninety-two quadrillions, six hundred and 
seventy-seven trillions, ^ye billions, three hundred and sixteen 
millions, eight hundred and ninety-six thousand, three hundred 
and twenty-one. (§1.) Twenty trillions. (§3.) Two hundred 
and thirty-six thousand, eight hundred and forty-seven. (83.) 
Thirty-six millions, eight hundred and fourteen thousand, seven 
hundred and twenty-one. (§4.) Sixty-eight millions, seven hun- 
dred and ninety-one thousand, seven hundred and fifty-twa 
(85.) One hundred and forty-four millions, nine hundred' and 
seven thousand, six hundred and thirty. (86.) Four hundred 
and ninety-four millions, four hundred and ninety-nine thousand, 
one hundred and eight. (87.) Eight hundred and eighty-three 
thousand, two hundred and forty-six. (88.) Two millions, seven 
hundred and seventy-four thousand, seven hundred and ninety- 
nine. (89.) Two trillions, four hundred and fifty billions, eight 
hundred and thirty millions, two hundred and forty-one thousand, 
two hundred and eight. (90.) Three hundred and sixty quad- 
rillions, seven hundred and eighty-one trillions, one billion, two 
hundred and four millions, three hundred and ninety-eight thou- 
sand, two hundred and ninety-nine. (91.) Seventy-three mil- 
lions, three hundred and seventy-six thousand, two hundred and 
ninety. (93.) Five hundred and sixty-one millions, seven hun- 
dred and seven thousand and forty-six. 



CHAPTER III. 

5 10. What do you mean by Addition ? Add 4 books to 3 
slates. What is the one resulting number ? Reasons ? What 
is this number called ? Write an expression on the board illua- 
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tratiiig the sign plus, and the sign of equality. What is meant by 
numbers being of the same kind or denomination ? 

} 11. In setting down figures for addition, why must those of 
the same kind fall in the same column ? Give an example of fig- 
ures of different kinds. Write out an example of 3 numbers of 
4 figures each, where the sum of each column shall be less than 
10 ; add and explain. 

{ 12. Set down 6 numbers of 7 figures each ; add and explain. 
Give the rule for addition. Why must you commence at the 
right hand to add ? On what principle must you set down the 
right-hand figure of the sum under the column added ? Why 
carry the left-hand figure to the next column ? What directions 
does the note give you as to the mode of adding ? What is the 
proof of addition ? 



(11. (1.) 9999. (a.) 6666. (3.) 9398. (4.) 9679. 
(5.) 6669. (6.) 99968. (7.) 6639699. 

;12. (S.) 125010. (9.) 177170669. (10.) 249770691. 
(11.349448176669. (13.) 23660434530. (13.) 106014335610. 
(14.) 220957988780. (15.) 37185329. (16.) 65285936. 
(17.) 167846611. (18.) 3308489. (19.) 5189376. 
(aO.) 6186760. (21.) 1904798. (23.) 33577. (33.) 9364. 
(34.) 365 days. (35.) 6278 bricks. (36.) 247031 barrels. 
(37.) 547131 hogsheads. (3§.) 6856886 bales. (39.) 11119695 
bushels. (30.) 30736135 dollars. (31.) 73376290 pounds. 
(33.) 561707046 pounds. (33.) 7497567 acres. (34.) 15028016 
dollars. (35.) 8108797 dollars. (36.) 993095817 inhabitants. 
(37.) 50160009 square miles. (3§.) 70995 individuals. 
(39-43.) 61630939 pounds; 117274121 pounds; 84148377 
pounds; 263053437 pounds. (43-46.) 17581225 dollars; 
34807174 dollars; 21993877 dollars; 74382276 dollars. 
(47-50.) 252971606 pounds; 746063693 pounds ; 670907293 
pounds; 1669942592 pounds. (51-54.) 27415498 dollars; 
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68467397 dollars; 46464775 dollars; 142337670 dollars. 
(55-5S.) 142337670 dollars; 1669942692 pounds; 74382276 
dollars ; 263063437 pounds. 

CHAPTER IV. 

} ; 1% 14» lA 16. What is meant by Subtraction 7 of the 
numbers 6 and 8, one requiring to be subtracted from the other ; 
which is the minuend ? Why ? What is the other called ? 
Why ? What is there peculiar in the termination of these words ? 
After subtracting, what is the result called ? Why ? Write an 
expression on the board illustrating the symbols plus, minus, and 
equality. Write an example, Trherein each figure of the subtra- 
hend shall be less than its corresponding figure of the minuend ; 
subtract and explain. Write an example, wherein figures of the 
subtrahend are larger than corresponding figur^ of the minuend ; 
subtract and explain. Give the rule and the reason for every 
statement in it. How do you prove your work in subtraction ? 



(13. (l-ia.) 2; 9; 4; 6; 10; 17; 6; 8; 7; 11; 16; 
14. (18-25.) 2; 4; 6; 16; 14; 13; 10 ; 12; 16; 7; 3; 6; 
8. (26-39.) 2 ; 6 ; 8 ; 11 ; 14 ; 3 ; 6 ; 9 ; 12 ; 16 ; 4 ^7 ; 
10; 13. (40-52.) 2; 6; 8; 11 ; 14; 3; 6; 9; 12; 4; 7; 
10; 13. (53-64.) 2; 6; 8; 11; 3; 6; 9; 12; 4; 7; 10; 
13. (65-75.) 2; 6; 8; 11; 3; 6; 9; 12; 4; .7; 10. 
(76-§5.) 2; 6; 8; 11; 3; 6; 9; 4; 1; 10. 

514. (§6.) 201. (§7.) 2211. (§8.) 10164. (§9.) 160110. 
(90.) 166304310. 

} 15. (91.) 1093. (92.) 3328. (93.) 67467. (94.) 25485. 
(95.) 1089088. (96.) 20891. (97.) 669042. (98.) 9443644813. 
(99.) 6066069034. (100.) 1076416. (101.) 61113291. 
(102.) 1367322792. (103.) 6889336062. (104.) 8849208. 
(105.) 969116902. (106.) 8366421086. (107.) 4219238873. 
nog.) 7023226. (109.) 999998. (HO.) 364636. 
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(111.) 362 yeans. (1190 2142 doUars. (113.) 1464398 
bosbels. (1140 201324 barrels. (115.) 26 miles. (1160 67 
years. (1170 6181 votes. (1180 2210 votes. (1190 6333866 
dollars. (13O0 106688748 pieces. (IdlO Gold exceeded 
silver by 1475597 dollars; gold exceeded copper by 3992969 
dollars ; silver exceeded copper by 2517372 dollars. (1330 ^^1^ 
post-offices; 31166 miles of road. (1330 616916 inhabitants. 
(1340 147 dollars. (1350 664 dollars. (1360 1277 dol- 
lars. (1370 225 miles. (1380 168 dollars. (1390 In 
1840 total value was 3426632 dollars ; in 1841, 2240320 dollars ; 
1840 exceeded 1841 by 1186312 dollars ; in 1840, silver exceed- 
ed gold by 61401 dollars, silver exceeded copper by 1702076 dol- 
lars ; in 1841, silver exceeded gold by 41153 dollars, silver ex- 
ceeded copper by 1116777 dollars. (13O0 20600 dollars. 
(1310 1000000 total volumes ; 96000 total manuscripts ; 400000 
excess of volumes in Paris library above those in Vienna library ; 
64000 excess of manuscripts ; 904000 total excess of volumes 
above manuscripts. (133.) 976 total number of votes; 113 
number of votes in majority. 

CHAPTER V. 

} 17. What is Multiplication ? What is the difference be- 
tween the multiplier and the multiplicand ? What are they called ? 
Why ? What is the difference between a factor and a product ? 
Write an example by means of symbols, and show which is mul- 
tij^er, which is multiplicand, which are the Victors, which is the 
product Suppose multiplier and multiplicand change places, 
what is the result 7 What is a square ? What is a square root ? 
Illustrate. 

{ } I89 10. Perform an example, with a multiplier of one fig- 
ure, and explain the process. Perform an example with a multi- 
plier of 3 figures. Suppose there is a in the multiplier, how 
do you proceed ? Of what denomination is the product, if you 
multjply together units and units 7 units and hundreds 7 tens and 
.bui^rdds? tens and tens? hundreds and thousands? tens and 
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ten-thousands 7 How does the denomination of a product guide 
you as to the place which the first figure of any partial product 
should occupy ? 

} } 20, 21. What is another definition of multiplication ? Show 
how this is true. What is necessary with regard to the numbers 
added that an exercise in addition might be turned into an exer- 
cise in multiplication ? What is the rule for multiplication ? 

{ 22. What is the method of proof? 

{ 23. Sometimes one or both factors will have O's at the right ; 
what must be done in such case ? Why ? 

} 24. What do you understand by a composite number ? Give 
an instance of a number that is composite, and of one that is not. 
If a multiplier be composite, how may you proceed ? . Gxve -an 
example. Give the rule in your own words. 



ANSWERS. 

} 17. (1-11.) 4 ; 9 ; 16 ; 26 ; 36 ; 49 ; 64 ; 81 ; 100 ; 121 
144. (la-aa.) 5; 7; 2; 3; 4; 6; 8; 9; 10; 12; 11 
(aa^ar.) 32; I8; 84; 64; 81. (a§-36.) 12; 18; 24; 30 
36 ; 9 ; 27 ; 21 ; 16. (37-47.) 8 ; 16 ; 24 ; 32 ; 40 ; 48 ; 12 
20 ; 28 ; 36 ; 44. (48-58.) 16 ; 30 ; 46 ; 60 ; 10 ; 26 ; 40 
66 ; 20 ; 36 ; 60. (ft»-69.) 18 ; 36 ; 64 ; 72 ; 12 ; 30 ; 48 
66; 24; 42; 60. (70-80.) 21; 42; 63; 84*; 14; 36 ; 66 
77; 28; 49; 70. (81-135.) 24; 48; 72; 96; 16; 40; 64 
88; 32; 66; 80; 27; 64; 81; 108; 18; 46; 72; 99; 36 
63; 90; 30; 60; 90; 120; 20; 60; 80; 110; 40; 70; 60 
33; 66; 99; 132; 22; 66; 88; 121; 44; 77; 110; 36; 72 
108; 144 ; 24 ; 60 ; 96 ; 132 ; 48 ; 84 ; 120. (136-143.) 30 
36 ; 14 ; 16 ; 60 ; 121 ; 66. 

}18. (143.) 2468. (144.) 468312. (145.) 2449612. 
(146.) 4488270. (147.) 6020736. (148.) 1439694746. 
(149.) 62248187648. (150.) 8019276804702. (151.) 
44026632. (153-160.) 62972; 94468; 126944; 167430; 
188916; 220402; 261888 ; 283374; 1386384. (161-169.) 
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80785809; 71809608; 62833407; 53857206; 44881005; 
35904804 ; 26928603 ; 17962402 ; 394952844. (170-172.) 
5216648; 1956243; 3260405. (173-180.) 61232; 7849350; 
61744; 81195867; 17295; 10172519; 49864787; 149212794. 

{22. (1810 1542382864. (183.) 55056418756. (183.) 
9472469137. (184.) 3937919100705. (185.) 28574677132. 
(186.) 23070596606. (187.) 254087145206. (188.) 
1270996912224. (180-195.) 529259254443 ; 12138394951269 ; 
8141111037027; 108215060743638; 949354188891741 ; 
121932631112635269; 123011009127513387. (196.) 1665- 
3188645286. (197-198.) 17494334544 ; 57482188. (199- 
900.) 33793364 ; 837852. 

{ aa. (a01-a04.) 764290 ; 7642900 ; 76429000 ; 764290000. 
(a05-a08.) 1974800; 19748000; 197480000; 1974800000. 
(d09-313.) 19626000; 196260000; 1962600000; 19626000000. 
(213-216.) 32001280000; 320012800000; 3200128000000; 
32001280000000. (217-218.) 1161253800000000 ; 
28755071047000000. 

itM. (219.) 10220. (220-224.) 8976; 6732; 13464; 
23562 ; 40392. (225-230.) 82960332 ; 34566805 ; 79997463 ; 
76046971; 63207872; 39504920. (231-237.) 119376; 
17409; 82071; 24870; 12435; 19896; 9948. (238.) 18750 
bricks. (239.) 2033 bushels. (240.) 629 mUes. (241.) 
53200 pounds. (242.) 363 dollars. (243.) 480 dollars. 
(244.) 8361574 dollars. (245.) 2756 bnshels. (246.) 75798 
dollars. £i47.) 2715 dollars. (248.) 16199568 hours. 
(249.) 8760128 cubic inches. . (250.) 141440 dollars. (251.) 
7560 miles. (252.) 59568000 miles. (253.) 479544 dollars. 
(254.) 2205 dollars. (255.) 109 miles. (256.) 215 dollars. 
(257.) 32 acres at 198 dollars. (258.) 149 miles. (259.) Lose 
27 dollars. (260.) 941618440000. (261.) 295 dollars. 
(262.) 14553 cubic inches. 

27 



814 APPENDIX. [chap. VI. 



CHAPTER VI. 

} } 9i6| 210. What is Division ? In the example 6—2, what is 
the 6 called? What the 2? Why? What is the result called ? 
What is the remainder ? Write an example containing the sym- 
bol of division, and the symbol of equality. How is an accurate 
quotient sometimes to be expressed 7 Under what circumstances 
must it be so expressed ? Give aji example of your own upon 
the board, of the division of a number by a single digit. Explain 
as you go along. Show, by an example, the reason for the state- 
ment that division is a concise way of performing several subtrac- 
tions. 

5 2I7. What is the difference between short division and long 
division ? What is the rule for short division ? What for long 
division ? Perform an example in each, and apply the rule step 
by step as you proceed. Illustrate the notes after rule for long 
division. 

i i 2l8j 219. How do you prove your work in division ? How 
do you proceed when your divisor ends with one or more naughts ? 
Suppose a digit be cut off from the right of a number, what effect 
has it ? What does the di^t so cut off represent ? How is the 
true remainder found afler dividing by a divisor with naughts cut 
off? If there be a remainder after such division, is it of the same 
denomination as the digit or digits cut off? Illustrate by an ex- 
ample on the blackboard the division of a number by a composite 
divisor. Show how you find the true remainder, and give the 
reason for each step. 

ANSWERS. 

{215. (1-ia.) 1; 3; 4; 6; 2; 6; 7; 9; 8; 10; 12; 11. 
(13-24.) 1; 3; 6; 7; 9; U; 12; 2; 4; 6; 8; 10. 
(25-34.) 2; 4; 6; 8; 10; 12; 3l 6; 7; 9. (35-45.) 2; 
4; 6; 8; 10; 12; 3; 5; 7; 9; 11. (46-54.) 2; 4; 6; 8; 
10; 3; 6; 7; 9. (55-65.) 2; 4; 6; 8; 10; 12; 3; 6; 7; 
9 ; 11. (66^76.) 3 ; 4 ; ^ ; 8 ; 10 ; 12 ; 3 ; 6 ; 7 ; 9 ; 11. 
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(77-87.)2; 4; 6; 8; 3; 6; 7; 9; 11; 10; 12. (88-100.) 
2; 4; 6; 9; 8; 7; 3; 6; 10; 13; 12; 11; 14. (101-109.) 
2; 4; 6; 3; 7; 10; 8; 11; 12. (110-iaO.) 2; 4; 6; 8; 
7 ; 12 ; 10 ; 11 ; 3 ; 6 ; 9. (131-129.) 9;4;7;7;20;7; 
12; 5; 9. '(130-134.) 3; 4; 4; 4; 4. 

(26. (135.) 12301. (136.) 1682227f. (137.) 1786213|. 
(138.) 5315728}. (139.) 128236331f. (140.) 115134608}. 
(141.) 26063098|. (142.) 8491229J. (143.) 95665602. 
(144.) 127160495}. (145.) 1315020576. (146.) 1357802469. 
(147-154.) 1739451; 115963|; 86972? ; 69578J; 57981{; 
49698f ; 43486J ; 38654|. (155-162.) 38270653^; 25513769; 



25513021; 1913477; 1530781?; 1275651|; 1093415?; 956738J j 
850434f. (179-183.) 90536|; 6646090|; 1327581667; 
78158861; 1666481^. (184-213.) 181072g; 13292180}; 
26551623334; 15631772f; 3332962}; 135804f ; 99691351; 
19913717500J; 11723829f; 2499721 J ; 77602$; 5696648|; 
11379267143}; 6699331}; 1428412?; 67902|; 4984567J; 
99568587501; 58619l4f; 1249860J; 60357|; 4430726J; 
8850541111?; 5210590|; 1110987J; 108643§; 7975308}; 
159309740001; 9379063|; 1999777?. 

iQB. (214-218.) .34424}}; 1721214; 8606}|; 7376|-\V; 
6737jVV (219-224.) 343768^^; 210948fJ; 9471 Ijj; 
122128}^; 39329}Jf ; 31570}4f. (225-235.) 1707335J||; 
894143J4I; 1162136tVc; 2149650f|J; 2058970fJ|; 914845}g$; 
134440}f^ ; 99779f fH; 143235|||J ; 345016}J?| ; 276O365VA. 
(236-243.) 2882566|Jf|; 94262}^f}|; 2238034^«^V; 
73279 JJIf I ; 159278}§UJ ; 23844^Yj\%% ; 12679?|if Jf ; 
8089J4|f If . (244-250.) 30050//,VA i l^^mmU J 
983,WifVi?T; 7010AVAVir; nSO^JiJ^J; 2746^i«^|^; 
»8}ff*?Hf- (251-257.) 156472%^; . 8J?||J|; 234- 
70056yyVT%TJ 12890625; 109376; 681iV%V 
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{29. (258-263.) 864/^; 18296; 493827 3^^ ; 172839452^. 
6789734; 18982660^?. (264-371.) 2897634125%; 231810- 
729jgJ; 144881706^7^; 99347455tgJ; 100787273|U; 17385- 
804fjg}; 869290j|fJJ; 77270fU§5J- (273-273.) 16- 
mJU; 28860^WA. (274-275.) 10037y'AVir; 2920iJfl|Jgi. 
(276-279.) 29123jVV,r; 90??!^ J lOf^gfftJ; 14fJ8fUJ. 
(2§a-285.) 11960?|JfJ; 25647^?^ J 22103f|?J«; 96- 
jmii^ 2A%VAVir; 9681flSIJ. (286-2§9.) 2120VV%V; 
199232y%Vir; 9l8412jfi;144271|fii. (290-295.) 234, r. 27 ; 
2246, r. 3; 133, r. 16; 221, r. 30; 11438, r. 7; 15677, r. 3. 
(296.) 1994 dollars. (297.) 2776 sheep. (29§.) 991 doUars. 
(299.) 974 dollars. (309.) 1177 dollars. (301.) 210 acres. 
(302.) 1st 56, 2d 70, 3d 106, 4th 106. (303.) 412 dollars. 
(304.) 249 acres. (305.) 11875000 miles. (306.) 4646i| 
cubic feet (307.) 125 days. (308.) 20yVAVir dollars. 
(309.) 103368000 hours, 4307000 days, 11800 years. (310.) 
856 barrels, 107 trees. (311.) Each had 900 dollars. (312.) 
2191 dollars. (313.) 1632000 miles in one day, 695680000 
miles in one year. (314.) 3100 dollars. (315.) 2 days. 
(316.) They will meet in 6 hours, at a distance of 76 miles. 
(317.>64 dollars. (318.) 125 dollars. (319.) 2 dollars. 
(320.) 49 miles. 

CHAPTER VII. 

5 30. What do you understand by a problem ? by a principle ? 
Show how problem a is founded upon the preceding rules. 
Illustrate problem b. Illustrate problem c. Illustrate problem d, 
Iirustrate problem e ; problem /; problem g. Can you give a 
practical example (not taken from the book) of the use of any one 
of the preceding problems ? 

{ 31. What are the names of the quantities used in division ? 
What effect has the multiplication of a divisor upon the result in 
division ? What the division of a divisor ? What the multipli. 
cation or division of a dividend ? How is the remainder affected 
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by such operations upon divisor or dividend ? What relation has 
the quotient to the divisor ? to the dividend ? to the remainder ? 
If the remainder be as large as the divisor, what is to be done ? 
Can the remainder ever be as large as the quotient ? Can it ever 
De exactly equal to the quotient ? Give examples. Illustrate 
each principle in the section ; in a, b, c, rf, c,/, g. 



(30. (1.) 123423434. (2.) 343148. (3.) 59831. (4.) 
879466. (5.) 1037664321,771360011. (6.) 23474. (7.) 4667031. 
m.) 34678 dollars, 13787 dollars. (9.) 1240578. (10.) 364. 
(11.) 1621808704, (12.) 4666 votes, 4181 votes. (13.) 
144000000 miles, 96000000 miles. (14.) 49 trees. (15.) 36406 
dollars. (16.) 6718 dollars. (IT.) 46441 hills. (1§.) 42 gal- 
lons, 23 gallons. (19.) 1 1 miles, 7 miles. (20.) 646 dollars. 
(21.) 44 years old. (22.) 6 dollars. (23.) 167 barrels. 
(24.) 101 cubic feet. (25.) 1728 cubic inches. 

CHAPTER VIII. 

{ } 32) 33. What is the difference between a prime and a 
composite number ? Give examples. To what extent can you 
determine upon inspection whether a number is prime or not ? 
What is an even number ? an odd ? Show how and why it is 
that a number, the sum of whose digits is equal to 9, is itself di- 
visible by 9. Show how and why the same thing is true of 3. 

^34. What is a divisor? a common divisor? the greatest 
common divisor ? Show this, by analyzing numbers. Can prime 
numbers have common divisors ? Give reason. What is the 
common divisor of two numbers that are prime to each other ? 

i 35. How is the greatest common divisor found by the process 
of long division ? Explain this process, giving the reasons for 
each step as they are explained in (a) or (6). How would you 
proceed to find the greatest common divisor of three or four num- 
bers? 

27* 
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{ 30. What ilia multiple ? a common multiple ? the least com- 
mon multiple ? What is the difierence between the least common 
multiple and the greatest common divisor ? Is the greatest com- 
mon divisor of two or more numbers a factor of their least com- 
mon multiple ? If so, show how. What would be the other fac- 
tor of such multiple ? How many multiples may any number 
have ? Show how to find the least common multiple by decom- 
posing into primes. 

5 37. Show the same by the process under present section. 
Explam how this process agrees with the former. 

} 38. What is cancelation ? Is it employed in subtraction or 
in addition ? Give an example of cancelation. In what way is 
it useful ? 

ANSWERS. 

}33. (1-8.) 2X2X3; 2X7; 3x6; 2X2X2X2 ; 2X3X3; 
2X2X5; 2X11; 2X2X2X3. (9-16.) 6x5; 2X13; 3X3 
X3; 2X2X7; 2X3x6; 2X2X2X2X2; 3X11; 2X17. 
(17-24.) 5X7; 2X2X3X3; 2X19; 3X13; 2X2X2X5; 
2X3X7;2X2X11; 3X3X5. (25-32.) 2X23; 2X2X2X2X3 ; 
7X7; 2X5X5; 3X17; 2X2X13; 2X3X3X3; 5X11. 
(33-41.) 2X2X2X7; 3X19; 2X29; 2X2X3X5; 2X31; 
3X3X7; 2X2X2X2X2X2; 5X13; 2X3X11. (42-50.) 
2X2X17; 3X23; 2X5X7; 2X2X2X3X3; 5X17; 3:><29; 
2X3X3X5; 2X2X2X2X2X3; 2X7X7. (51-57.) 2X3X17; 
3X37; 7X17; 5X5X5; 2X3X23; 2X73; 5X31. (5§-63.) 
2X7X11; 2X83; 2X89; 11X19; 2X3X3X13; 7X37. 
(64-89.) 3X103; 2X3X61; 3X5X5X5; 3X2X101; 11X43; 
2X2X131. (70-76.) 2X2X2X11X13; 2X2X2x2x5x13; 
2X2X2X3X3X19; 2X2X2X3X3X17; 2X2X2X823; 3X3 
X11X797; 2X2X3X6179. (77-83.) 2X3X7X13X19; 
2X2X5X43X89; 2X131X241; 2X2X3X5X5X263; 2X2X 
2X2X2X3X67; 3X17X1913; 2X3X14951. (84-90.) 2X23 
X163; 2X31X907; 2X5X5X6X199; 3X1111; 3X7X4769; 
3X6X3251; 2X6x7X1337. 
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i 9%. (91-94.) la ; they have none ; 46 ; 6. (96-99.) 22 ; 
4; 8; 8; 66. (109-103.) 6; 6; 18; 18. (104-100.) 2; 
6; 14. (107-109.) 2; 2; 2. 

^35. (110-117.) They have none; they have none; they 
have none; 6; 10; 12; 16; 234. (11§-121.) 161; 203; 
35; 111. (122-124.) 3; 3; 406. (126-127.) They 
have none ; they have none ; they have none. (128-130.) 
They have none ; they have none ; 101. (131-132.) 203 ; 555. 

}37. (133-138.) 48; 120; 616; 1517; 360; 24. (139l- 
143.) 315 ; 2520 ; 1008 ; 27720 ; 720. (144-147.) 360 ; 
100; 1620; 920. (148-151.) 840; 210; 7106; 128700. 
(162-lMO 39000 ; 336600 ; 510510 ; 4560 ; 3360. 

{3a (157.) 14. (158.) 119. (159L-100.) 12; 8. 
(161-162.) 48; 24. (163-169.) 576; 432; 288; 216; 
144 ; 108 ; 72. (170-172.) 20 ; 90 ; 40. (173-175.) 
16200; 21900; 59130. (176-179.) 21; 121; 363; 847. 
(180-183.) 3276; 378; 416; 288. (184-187.) 55; 88; 
40 ; 66. (188-190.) 300 ; 75 ; 80. 

CHAPTER IX. 

} 39. What is a fraction ? What does the word mean 7 In 
how many ways may a given fraction be represented ? In how 
many ways may a fraction in the common form be read ? What 
is the name of the term above the line ? and what does it denote ? 
What the term below the line ? Express by a fraction the value 
of unity. Show the difference between a proper and an improper 
fraction. Write a mixed number. What is meant by an inte- 
ger ? Write a compound fraction. What is the difference be- 
tween a compound and a complex fraction ? When is a fraction 
inverted ? Write the nine digits as improper fractions. What 
two kinds of fractions are spoken of ? 

i 40. Upon what are common fractions founded ? . Illustrate. 
What, then, does a fraction express ? What connection has {31 
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with the subject, of fractions ? What propositions are dedoced 
from that section ? Illustrate each proposition by reference to 
the principle in division on which it is founded. 

} 41. Define reduction. Illustrate it. What is meant by 
lower terms ? by lowest terms ? What have these expressions to 
do with reduction ? What has the greatest common divisor to do 
with reduction to lowest terms ? 

i 4Si. Define an improper fraction, a whole number, a mixed 
number. How do you reduce the first to the second or the third ? 
Grive the rule. 

} 43. Illustrate the reduction of a whole or mixed number to 
an improper fraction. Give rule. 

} 44. Illustrate the reduction of compound fractions to simple 
ones. Give rule. In multiplying a fraction by a whole number, 
what form may the whole number take ? 

} 45. Define the term common denominator. How is this 
found ? What is the change produced upon fractions by this 
process ? Give the rule. Give an example, on the board, of the 
reduction of a mixed number and a compound fraction to a com- 
mon denominator. 

} 40. How does the least common denominator difiTer from the 
common denominator ? Of what service is the least common 
multiple in this connection ? Give the rule. 

J i 47-60. What is necessary before fractions can be added ? 
Rule. What is necessary before fractions can be subtracted ? 
Rule. Give the rule for the multiplication of fractions. Explain 
and illustrate each step. Illustrate the two methods of division of 
fractions. What is the principle involved in the first method ? 
What principles are involved in the second method ? Give rv^e. 
Is this inversion of the terms of the divisor a mechanical he* " 
does it involve a principle ? 
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} 61. What is a reciprocal ? of an integer ? of a fraction ? 
How may an operation in division be included under that of mul- 
tiplication ? Illustrate. 



{41.a-5.)|;i; J; J; J. (6-H.) f ; |; i; *; f; ?; 
HVxV. I- (ai-a«.) m. •!?;*?; J; i5f (26-30.) ^f; 

01 . 77 . 91 . 14 /ill /i A \ 63. 227. «3. 227. 4 1 7 • 316. 
820 . 441 . ^71 . _07I_ 

{42. (41-50.) 3; 3; 12; 12; 48; 46; 8; 12; 1000; 
11110. (51-64.) 2|; 11?; 7^; 9J; If; 18f; lOyV; 10J4; 
699f ; 81f|f ; 34^\; 32^; 39fJ; 10j|i|. (65-6§.) 10|l; 
6; 203f ; 3. 

543. (69-75.) -^/-; >V-; ^tj J*^; J^; -8^; fo. (^^ 

SA ^ 9 • 10 . 31 . 25 . 15 • 75 . <4 . 50 . 995 . 1103. 
3345 /ev (Mt ^ 99SIT. 1554. 1314. 150 . 30376. 39983. 

-¥^; -i5§f*; ^Vs^'; ^Iii2. (97-99.) >-%v-^ '-Vf'; '-^t'^'- 

544. (100-101.) i; |. (103-109.) jS; tV.: §; J; 
5'.; f ; A; W'=Mf- (110-116.) A; tS; /j; -W-= 

3A; J; I; iVz- (iiT-iai.) ^U: A't^; W/=3iH; m 

{ 46. (19a-ia9.) f I ; 15, ^; |f, |f ; fj, f J ; f|5-, H^ ; 

m. m ; if J. If« ; Ul Mh (i3o-i36.) ^/y, t^^, j^s ; if. 

8 6 . 40 45 48 . 360 378 384. 1188 1200 1210 . 2520 2535 

■2I' ¥T > inF» 7ff> mr > tj2' i75» tt? > imr> i si&i Tjmr > "zm^ ttstt* 

2648. 630 600 560 ^1 JlV-l fid ^ -1- 14 M* '^ ^ 2 20 1 5 6_ . 
28 8 _23 5 2_ 310 7 

} 49. (140-146.) A, A, -^ ; H, f|, IS ; 1, 4 ; f?, M ; 4S. 

Jl; iU' Ui' US ; iU. iff. Ill- (14T-1S5.) tW. t¥i. t^/j : 

16 18 56 . 105 130 36. 160 _84 117. 88 150 3 25. 

T^ir» T2T»» T?D > ~jnr~» ~5ff~» iny ' t«?5» t?^> rien > 5^3t>» sittj? 55ir > 



APPE3JDIX. [chap. DC 

Jir> ¥ff» ~Vff > it f aift» ZXJfi irT» "STir » nr> ¥ir> «Tr> tu* Ttr'y "mr* 

t¥j. iVir. HI Hh riir- (i««0 iiU. A'A. //A. A'A. /^. 

^tVh iWlT' A'STT* 

{47. (isT-i«a.) 1=1} i A ; A; -^=2U! -^5 fl=J 

=2J. (163-168.) 2J; 2//,; 2U};2i^; ^; 1,^,. (10»- 

174.) 7rV; 8jV; §J; iffj; 1^HJ: i/A- (i*«-iw.) 38^; 
t'i^V; 2rVA; U ; 2,V; t'sV (181-18«.) i2tVj; i3Jj; 

16iV; 30 Ji; 18H; UjJ. 

{48. (18T-195.) jV; I; II; Ji; tIt; if ; A; ;«; H- 
(196-303.) A; * ; i; A ; f ; ^ ; Wj ; }|. (904-ao».) 

4 ; il; A ; lA ; AV I'af- (aio-ais.) 4 ; ^ ; 6,v ; ^• 
(314-918.) }j; ,Vj; /,%: difj; tIII.- (9i»-aa«.) 

2}; 2^; ffj; -j^j. 
{49.(333-333.) |; i;fi; ,\; i; ?; ^! 4; VV; U ; 

ij. (334-340.) ^i ; T4ir ; I ; }| ; I? ; ^ ; .V (a^i- 

343.)^«,; tVtJiVA- (344-340.) ItV; 16 ; 2f. (34»- 
349.) J; |;73|. (350-354.) ,',; ^■> 6}; 26}; 82f 
(3M.) l^VV- («»«•) VV- (aw.) .V (9»8.) 127;j|. 

{«0. (359-369.) 2; 1}; H; IJ; l^V; Wii ly'i ! I; A". 
11; If. (370-374.) 2}; I J; }; gj; 1^},. (375-378.) 
VW; iPr; 31; IJf. (379.) 1|. (380.) fj|. (381.) 
4jmU. (983.) 3i. (383-387.) 1^; 1|M; 8i*,; tJt? 
•iW»- 

} 61. (388-395.) | ; j ; 'J ; ^V ; tV ; »V ; A ; tI»- (990- 
303.) I; S; f ; |; }; 4; |; -'/-. (304-309.) f; ?; ^; 
Ail-.Vn- (310-313.) 3J; I3V; lA; 3f (814-318.) 
A; IJ; 7'f ; A; H- (319-834.) i; f ; ff^; II; m; 
A- (335-339.) ItIt; 7|; 3^; 2J|;}; I^. (330^.334.) 
1 5 W-5 «; W; m*. (335-389.) }; 4; V^^; ^; 900. 
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(S40-3440 A. A, A; U> Hs ii> ih W; K« f*» H» A; 
A¥5, tVA, M^, tVA ; ?**?, 5«i f J«, iUl (34M4«.) 

ItV; 2fJ. (847.) f (34§-3W.) *; yiir; A- (3*10 30 
feet (353.) A/s 844, B.'s 633. (353.) A/s 1402 dollars, 
B.'s 2804 dollars. (354.) A.'s claim 6000 dollars, B.'s 5000 
dbllars,' C.'s 6000 dollars. (355.) A. must have i, B. }. (356.) 
1230 sheep. (357.) A. had 154 dollars, B. 165, C. 264, and D. 
33. (358.) f (359.) 12000 dollars. (360.) She gave away 
in all 9500 dollars. To the Fire Department Fund 3000 dollars ; 
to the Musical Fund Society 2000 dollars ; and to each of the 
other societies 500 dollars. (361.) Iff baskets. (363-363.) 
^ dollars; 23^ cents. (364.) 19^} barrels. (365.) 1^ bush- 
els, ^i of a bushel, 1^ bushels, ^ of a bushel. (366.) A. WQnt 
52 miles, R 43 mUes. (367.) 100 feet (368.) 4000 dollars. 
(860.) ^r,^, T¥ff> AViV («'yO.) A.'s 23 dollars, B,'« 23, 
Cs 21, and D.'s 21. 



CHAPTER X. 

} 52. What is the difference between a common and a Decimal 
fraction ? What gives the name decimal to the fraction ? Which 
is the most, 3 units or 4 hundredths 7 Wherein does a decimal 
require a different treatment from a whole number ? What is the 
use of the point ? What are the names of the first six dedmal 
places, beginning at the left hand ? What is the difference in 
value between 1 ten and 1 tenth ? between 1 hundred and 1 hun- 
dredth ? What is the use of the in decimal notation ? of the 
naught prefixed ? annexed ? 

} i 53) 54. How do you express decimals in figures 7 Give 
an example. How do you read decimals expressed in figures 7 
Give an example. 

i 55. Is the rule for the addition of decimals in any wise simi- 
lar in principle to the rule f<a the addition of common fractions 
and of whole numbers 7 Why must as many figures in the prod- 
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net be pointed of/ as are equal to the greatest number of decima] 
places in any of \ lie numbers added ? 

}50. Is the principle in subtraction of decimals like that in 
subtraction of common fractions and of whole numbers ? Show 
this. How must the difference be pointed off? 

\ 57. Give an example of the right mode of pointing off, in the 
product of one decimal by another, with reasons. Show the ser- 
vice of prefixing naughts to the product in certain cases. 

{ 68. How may a decimal number be multiplied by 10, 100, 
1000, &c. ? 

} } 59) 60) 61) 6fli. Give the rule for pointing off the quo- 
tient in division of decimals. Give the reason for the rule. 
When is the quotient a whole number ? When there is a re- 
mainder, what is to be done ? What does the sign + mean an- 
nexed to a quotient ? How do you divide a decimal by 10, 100, 
&c. ? Give rule. 

\ 63. What is the difference between a common fraction and a 
decimal ? How do you reduce a common fraction to a decimal ? 
How do tenths become hundredths ? Explain the reason for the 
rule. Are a repetend and a repeating decimal the same thing ? 
What is the difference between them ? What is the finite part ? 

\ 64- Give the reasons for the rule. 

§ 65. How do you reduce repeating decimals to common Auc- 
tions ? Give the reason for the rule. What is to be done if there 
be a finite part to the decimal? 

} 66. What is Federal Money ? What is its symbol ? What 
is the difference between 7*682 and $7*682? Are the denomi- 
nations of Federal Money to be explained by decimals ? If so, 
how? Is the gold or tiie silver, of which the United States 
coins are made, pure ? Why is it not pure ? What is the alloy ? 

{ 67.. Illustrate how the annexing or the cuttii^ off of O'a 
changes the denominations of Federal Money. 
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i M. Explain the method and the principle of dividing deci- 
mals by 10, 100, or 1000, &c. 

} 70. What are aliquot parts ? Explain the method of obtain- 
ing results by aliquot parts. Explain the rule. What is the 
origin of our denominations of shillings and pence ? Why are 
the shillings of the different States of unequal value ? In what 
year was Federal Money adopted ? 



}5d. (1-9.) 2; 3; 6; 4; 5; 9; 7; 8; 10, (10-19.) 0-037 ; 
0-03; 0-000048 ; 0-00000095 ; 0-00490 ; 0-0001240 ; 0-10000004; 
0-000000096 ; 0-00009301 ; 0-027101. (20-37.) 0-0804000 ; 
7-000400; 0*074000081; 0-00896000; 0-04007; 0-0800004000; 
0-060000000074; 80-0000000099. (3»-37.) 0-84; 0-096; 
0-0077; 0-00104; 010007; 0-000044; 0*0000007; 00000012; 
0-01366. (S§-50.)9-4; 8-13; 41*8; 418*9; 46-74; 8-961; 
0-7461; 54-982; 4786-19; 2826018; 18-9765; 8-4108; 
8976-54821. 

i 64. (51-78.) Eight tenths ; ninety hundredths ; four hun- 
dred and seven thousandths ; one thousandth ; six thousand nine 
hundred and forty-five ten thousandths; eighty-seven thousand 
six hundred and one hundred thousandths; seventy-six hundred 
thousandths ; ten thousand, eight hundred and seventy-six hun- 
dred thousandths ; one thousand and seven ten millionths ; one 
million and twelve ten millionihs ; six million, seven hundred fifty 
thousand, nine hundred and twelve ten mxUwnths; eighty million, 
seven hundred thousand, one hundred and seventy-six hundred 
millionihs; eighty million and one hundred miUionllis; nine hun- 
dred and one million, ten thousand, one hundred and one bH- 
lionths ; three, and seventeen ten thousandths ; four, and ninety 
thousand and eighteen hundred thousandths ; six, and one mil- 
lionths; forty-nine, and one hundred thousand and seven mil* 
lionths ; eighty-six, and ten thousand and seven ten millionths ; 
forty-four, and sixty-two million and sixteen hundred millionths ; 
one lollioo, one million and one hundred ten bUlionihs ; twenty* 
seven, and forty-six thousand, eight hundred and twelve hundred 
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thauiandths ; nine, and four hundred and sixty-seven te^ thou' 
sandths; eight and forty-two ten thousandths; twenty-one, and 
one ten miUionths ; thirty-six, and twenty-one and one-sixth hun» 
dredths ; forty-eight, and four thousand eighty-one and one-ninth 
ten thousandths ; iiine, and ten million, one hundred one and sixty- 
nine seventieths of hundred miUionths, 

{55. (T9-§1.) 0-8146; 1-1718; 561843-617. (83-87.) 
1-4031; 1-1655; 1*3464; 1-9998; 2-5587; 3-1718. (88-9S.) 
17-2725; 0*42111; 532-94; 170*972; 367*4221; 2157'114. 
(94-98.) 64-2-206; 2-1769; 1342*048; 2523*315; 410*714. 
(99-103.) 72527-835 ; 260*557 ; 317*809 ; 6507*42057 ; 
127944*077. 

{50.(104-110.) 850*7973; 197*7603; 861*4708; 8»- 
2632; 897-7608; 1*0809; 896*2994. (111-416.) 84120-21 ; 
92487*3091 ; 92580-614184 ; 10580*31; 92681*309964; 92639*- 
812. (117.) 2999999-900001. (118.) 96000002006*9999916. 
(119.) 82000302*9999L (130-132.) 291*222; 906*3356; 
2977*02313346. (133-135.) 923*5; 0*34803; 0*10667. 
(136-139.) 208*3263 ; 3652-005 ; 203*3736 ; 495*7664. 

{57. (130-188.) 7544-624; 11316*936; 13203*092; 
26406*184; 36780*042; 114112*438; 656382*288; 1169416*720; 
63066174-696. (139-147.) 567-96621; 1917-662109; 1623-- 
6719803; 25099-7791204; 19-7435873; 79*67764546; 266-- 
450266820; 207*1510702621; 276867-86773521. (148-154.) 
17-07577096 ; 245-0806812 ; 18-43085209 ; 3-09751462686 ; 
0*00000298806; 0*000000448209; 0*00000000398408. (155- 
163.) 0-0001406; 0*00002072; 0-000002664; 00000003662; 
0-00000007104; 0-000000006216 ; 0*0000000007178 ; 2-699694; 
6-612640296. 

{58. (164.) 821-46. (165.) 76920. (16^-171.) 
46104 ; 461040 ; 4610400 ; 46104000 ; 461040000; 4610400000. 
(173-179.) 4-7692; 47-692; 47692; 4769-2; 47692; 
476920; 476900; 47692000. (180-1«7.) 37; 370; 3700; 
37000; 370000; 8700000; 37000000; 370000000. 
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{09. (188-193.) 2-3; 3; 11-2; 26; 66-71467. (193- 
198.) 3-4024; 0-466; M213 ; 98008; 9-6666; 38-666. 

{60. (199-305.) 10; 600; 6000; 25000; 36; 198; 40. 
(306-213.) 471-73+; 832-07+; 117*11+; 29*68+ 
10-24+ ; 6-68+ ; 1*06+; 68*46. (314-335.) 100931*7465+ 
91664*620+ ; 725003*63+ ; 2530*6+; 114+ ; 84+ ; 13090+ 
8954+ ; 20126+ ; 37-940+ ; 98528-6097+ ; 86314*94+. 

} 61. (33e-331.) 1*643; 8-236; 0*1647; 0*1176+; 0*0916; 
0*07^8+. (333-338.) 6666*666+; 8*3111+; 2*2886+; 
0*824+ ; 2*223+ ; 7*405+ ; 22*629. 

{62. (339-343.) 4149*76; 414*976; 41*4976; 4*14976. 
(343-347.) 6-74 ; 0*674 ; 0*0674 ; 0*00674 ; 0*000674. (348- 
3530 0-0341 ; 0*00341 ; 0*000341 ; 00000341 ; 0*00000341 ; 
0'000000341. (354.) 3*96 cords. (355.) 13*2 inches, 
(356.) 88*28 inches. (357.) 63*38 nearly. (358.) 103*94+ 
volumes. (359.) 320 rods. (360.) 498*66+ seconds. 
(3#1.) 70000*039492 grains =: 10*000006 pounds, nearly. 
(363.) 2218-192 cubic inches = 1-283 cubic feet, nearly. 
(363.) 436247-424 grains=62-32106 pounds, nearly. (364.) 
37059-62+ times. (365.) 320 rods. (366.) 52*8 feet. 
(367-369.) 3462*29 times, nearly; 2974*66 times, nearly; 
487-64 times, nearly. (370.) 64*01+ dollars. (371-374.) 
2400-376 dollars ; 80 dollars ; 99-626 dollars ; 12 acres. (375.) 
684-76 gallons. 

{63. (376-397.) 0*6; 0*333+; 0*14285714+; 0-1666+ 
0*08333+ ; 0*666+ ; 0*75 ; 0*8 ; 0*8333+ ; 0*85714285+ 
0*876; 0*888+; 0*8181+; 0*90909+; 0*91666+; 0*92857+ 
0-9333+ ; 0*9376; 0*94117+ ; 0-9444+ ; 0-94736+ ; 0-96. 
(398-339.) 0-6; 0-42867+ ; 0-375; 0*3; 0-230769+ 
0*571428+ ; 0*4444+; 0-3636+ ; 0*307692+; 0*71428+ 
0*626; 06565+; 0*4546+ ; 0*5464+ ; 0-461 638+; 0*352941+ 
0-7777+; 0-6363+; 0-53846+; 0-7272+ ; 0*61 538+; 05333+ 
0-470688+ ; 0*692308+; 0-62941+ ; 0-786714+ ; 0-590909+ 
0-67142J+ ; 0-676757+ ; 0-921568+ ; 0-784618+ ; 0-160112+ 
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(830-333.) 0-686714+ ; 0-31818; 0*85069+ ; 0*349205+. 
(334-336.) 3*256277+; 0*080148+; 1*256493+. (337.) 
16*716666+ dollars. 

564. (338-351.) ^=1; ^=^; ^=i; tVu%=1'> 

jaj_ — . 4 36 — 8 7 . 675 — 23 . 486 — 34 3 . g_5 — _82 . 
»5 I . 376 3 . 335 9 . 1 001 . 36984 — 

■nmn* — xjhf » nnrffinr-^uir > looooos — innnr » TVJnnf » nnnnnr — 
tW»V (352-357.) tSI STr=yffuV 5 TTnmnf==5iSiTr> TirJlifT= 

1 . 6005 1001. 135 1 . 1350505 _350iet 

}«5. (358-3T0.) ii T^; AV; ^fft; 4; sir; t^j ^> 

73 . 1 . 1 * ' I . 101 /^fl'Tl^afi'^ \ JLUJLL • » • * • * • 41 . 

107. 4_. 7 . 398 . _1P5 . 66 . 637 . 636 .8.6 
153^* Tl » TT> TffVff^ iiTr» TVT> TTTi » TfTT* TT* TT* 

} M. (3S6-392.) Seven dollars and eighty-four cents ; nine* 
ty-two dollars and six cents ; six hundred and seventy-two dollars 
twelve cents and three mills ; eight thousand nine hundred and 
sixty-one dollars and six mills ; four thousand one hundred and 
eighty dollars ninety-six cents and seven and three-tenths mills ; 
nine hundred and one dollars and one mill ; three dollars and three 
cents. (393-401.) Six dollars and eighty-two cents; seven 
dollars forty-four cents and eight mills; nine dollars and two 
cents ; three dollars and one cent ; four dollars and seven cents ; 
six dollars and ninety-three cents ; forty-eight dollars seventy-six 
cents and one mill ; two hundred and seventeen dollars and one 
mill; thirty-six dollars ninety^eight cents and seven mills. 
(402-408.) $0-37; $0*443; $6*02; $4*008; $9*206; 
$6000*089; $1000000*016. (400-413.) $0*376; $2*126; 
$4*626; $6*876. 

567. (413-419.) 800c^.=8000 mills ; 89400c^=894000m.; 
62000c/. = 620000m. ; 3400c/. = 34000m. ; 93627300c/. = 
936273000m. ; 84190400c/. = 841904000m. ; 12346600c/. = 
123466000m. (420-426.) 830m. ; 910m. ; 40m. ; 3780771. ; 
12340m. ; 91000m. ; 8766180m. (427-441.) 18*41 ; $9*28 ; 
$46*70 ; 1129*86 ; $4*81 ; $1*234 ; $49*68 ; $321*946 ; $1367-92; 
$9*80; $98; 3918*763; $49876*21; $30760*09; $4876*643. 
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(44a-4M0 894c^ ; 9280-lc^ ; 123466-7c^ ; 8107c^ ; S396ct. ; 
48780c^. ; 965421c/. ; 1349820c/. ; 48231c/. (451^456.) 8307n.; 
98436m. ; 2076m. ; 281296m. ; 4812370m. ; 69874983m. 

i 68. (457.) 120*80. (45S.) 199-05. (459.) 182-288. 
(460.) 1106-195. (461.) $6*375. (462.) $25-53. (463.) 
$20-9375. (464.) $49-815. (465.) 19625-796+. (466.) 
$19597-125. (467.) $1-9294-. (468.) $68-493+. (469.) 
216-5454+ rods. (470.) $38-861+. (471.) $1142857;}. 
(47a.) 7682 pounds. (473.) 7897 pounds sold -, average for 
each cow, 149 pounds. (474.) 21631-5 pounds, $3244-725. 
(475.) $1497-9225. (470.) $12149+. (477.) 1575 thou- 
sand m's ; he received $236-25. (47§.) $16-81. (479.)-Butcher 
receives from tailor $19-77, receives from shoemaker $15-14, and 
the tailor receives from shoemaker $20-24. (480.) $4-078125. 
(481.) $41-535. (483.) $12852. (483.) $27*0225. (484.) 
1122-6475. (485.) $0-625. (486.) $2164781. (487.) $133*36. 
(488.) $94-27. (489.) $16-665. (490.) 1314 volumes. 
(491.) $2299-50. (493.) $33573. 

} 69. (493.) $7-15. (494.) $16-875. (495.) $248*2875, 
(496.) $339*0825. (497.) $2*84375. (498.) $1351*3728. 
(499.) $8538*75. (500.) $2090*0376. 

}70. (501-514.) $84*75; $113 ; $127125 ; $13560; 
$169-50; $211*875; $226; $254*25; $339; $423*75; $452; 
$508*50 ; $550*875 ; $593*25. (515-531.) $105 ; $315 ; $420 ; 
$525; $630; $735; $210. (533-537.) 54 pounds; 72 
pounds; 324 pounds; 5556 pounds; 49302 pounds; 588762 
pounds. (538-538.) 592 pecks ; 296 pecks ; 222 pecks ; 444 
pecks ; 49} pecks ; 88f pecks ; 63 f pecks ; 40y\ pecks ; 74 
pecks; 55| pecks; 44f. (539-549.) 800 brushes; 400; 
266f ; 200; 160; 133J: 114^; 100; 80; 66f ; 57|. (550- 
562.) 1749} yards; 1312;1166f; 1124^; 1049| ; 984 ; 874f; 
787}; 583}; 524|; 492; 437}; 403rV (563-575.) $85*75; 
$102*90; $104*125; $106-66f; $110*25; $11433}; $122*50; 
§130-66|; $159-25; $13475; $153125; $147; $183*75. 
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CHAPTER XL 

i 71m Explain the difference between an abstract and a denom- 
inate number. Which of the two is Federal Money to be con- 
sidered ? Which, any multiplier ? Which, the product of two 
numbers ? When is a quotient to be considered an abstract num- 
ber, and when a denominate number ? Give an example. 

} 72. What is meant by Sterling Money ? Is the pound in 
circulation ? What do the symbols £, s.,/., d., qr,, express ? 

5 73. What was the original of all weights ? Whence the 
term Troy ? What are weighed by this weight ? 

i 74# Draw upon the board the symbols of the grain, the dram, 
tho scruple, the ounce, the pound, Apothecaries' Weight ? For 
what is this weight used ? 

5 75. Wherein does Avoirdupois Weight differ from Troy ? 
What is said concerning the qr. ? 

{ 7C Whence was our standard yard obtained ? What is the 
French standard or unit of measure ? How was it obtained ? 
How is the inch often divided ? How on the carpenters' rules, 
which you commonly see ? What is the difference between a 
knot and a nautical mile ? 

} 77. Repeat the table of Cloth Measure. 

{ 78. Explain what is meant by Square Measure. Is an acre 
square ? Why not ? How long is Gunter's chain ? 

i 79. What is tlie difference between square and solid meas- 
ure ? between a square foot and a solid foot ? Give examples. 
What is meant by round timber ? What is a cord foot ? 

5 80. Repeat the table of Wine Measure. 

i 81. Which is the larger, the wine or the beer gallon ? the 
wine or the beer quart ? How much larger ? In which should 
milk be measured ? 
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5 8A. Repeat the table of Dry Measure. What artkcies not 
mentioned in the note are measured by this measure ? What is 
the U. S. standard of Dry Measure ? 

(83. What is leap year? What is the centennial year? 
What is the difference between a lunar, a calendar, and a business 
month ? 

5 84. Divide a. circle in halves by a straight line. How many 
degrees in each half? How many in a quarter-circle ? Explain 
latitude — longitude. How many miles in a degree ? How many 
miles does the sun pass over in an hour ? 

{ 85. Repeat the table. 

{8G. Explain the difference between Reduction Ascending 
and Reduction Descending. Repeat the rule, and apply it to each 
of the four cases of reduction descending, viz. : (1st.) of a compound 
quantity to its lowest denomination ; (2d.) of the fraction of a 
higher to the fraction of a lower denomination ; (3d.) of the frac- 
tion of a higher to its value in lower denominations ; (4th.) of the 
decimal of a higher to its value in lower denominations. 

{ 87- Give the rule for Reduction Ascending. Specify the 
four cases to which it may be applied, and apply and illustrate it. 

} 88. Wherein does the principle involved in addition of de- 
nominate numbers differ from that of simple addition, and of ad- 
dition of fractions ? Give rule and explain it. 

{ 89. Why must a number of the subtrahend be placed under 
a number of the same denomination in the minuend ? What dis- 
tinct principles are embodied in the rule ? 

{ 00. Give the rule and explain its principles. 

q OIL Show in what way a divisor may be an abstract or a de- 
nominate number. Show how a quotient may be an abstract or a 
denominate number. 
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} 9d« What is the meaning of Dnodecimals ? What are their 
denominations ? To what are they generally applied ? What is 
there peculiar in the addition or subtraction of duodecimals ? 

} 03. Illustrate the multiplication of duodecimals by the multi- 
plication of decimals. What may the index (') be con^dered ? 
What is the rule for the annexing of indices to the product ? 
Explain this. What is the strict value of 1' in the measurement 
of surfaces ? What in the measurement of solids ? What as a 
linear measure, for which it is sometimes used ? 

{ 94. Give an instance of the practical use of division of duo- 
decimals. Go through with an operation, applying the rule and 
explaining each step. How can you illustrate the indices of the 
quotient by the decimal places in decimal division ? 

\ i 05. 9^. In the addition or suotraction of denominate frac- 
tions, what principle is involved different from that in addition 
and subtraction of common fractions ? 



ANSWERS. 

{85. (1-10.) 8; 16; 20; 32; 40; 60; 80; 100; 200 
400. (11-20.) 48; 96; 144; 240; 384; 720; 960; 1200 
2400; 4800. (21-30.) 24; 36; 60; 84; 108; 180; 240 
300; 600; 1200. (31-40.) 40; 60; 100; 140; 180; 800 
420; 600; 1000; 2000. (41-42.) 6^ ; 1050J. (43.) I 
8overeign=20s.=240ri.=960/ar. (44.) 498. (45-60.) 48 
120; 168; 360; 600; 1200; 480; 960; 2400; 3360; 7200 
12000; 24000; 6760; 11620; 28800. (61-74.) 40;' 100 
140; 180; 300; 400; 600; 1000; 240; 720; 1200; 2160 
3600 ; 6000. (75-§l.) 24 ; 48 ; 108 ; 180 ; 300 ; 600 ; 120O 
(§2-101.) 60; 100; 140; 240; 360; 60; 300; 420; 720 
1080 ; 480 ; 2400 ; 3360 ; 6760 ; 8640 : 6760 ; 28800 ; 40320 
69120; 103680. (102-110.) 6; 16; 27; 24; 120; 216; 288 
1440; 2692. (111-11§.) 16; 40; 66; 96; 676; 864; 1440 
1636. (119-12§.) 32; 112; 144; 266; 612; 2304; 6120 
6100; 25600; 612000. (12^-136.) 32; 112; 144; 240; 400 
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1600 ; 1600 ; 32000. (137-141.) 2000 ; 6000 ; 40000 ; 100000 ; 
200000. (143-150.) 24; 84; 240; 36; 198; 198; 7920; 
63360 ; 4382400. (151-153.) 300 ; 6280 ; 528000. (154- 
158.) 72; 63; 360; 72; 1440. (15»-164.) 36; 9; 27; 
37J; 45; 64. (165-167.) 6048; 1668160; 6272640. 
(168-169.) 4840; 3097600. (170-172.) 46656; 86400; 
221184. (173-177.) 24; 48; 1612; 6048; 12096. (178- 
► ISO.) 604; 262; 2016. (181-182.) 36; 72. (183-186.) 
32; 1024; 16360; 25600. (187-189.) 200; 6400; 12800. 
(190-197.) 300; 900; 1800; 2700; 3600; 43200; 86400; 
604800. (198-200.) 168; 8736; 8760. (201-207.) 120; 
480 ; 900 ; 7200 ; 28800 ; 64000 ; 1296000. (208-21 1.) 120 ; 
720; 1600; 21600. (212-214.) 72; 864; 10368. (215- 
218.) 100 ; 600; 2000 ; 4000. (219-221.) 980 ; 4900 ; 19600. 
(222-225.) 120; 480; 3360; 3840. (226-233.) 26; 24; 
12; 28; 90; 6; 9; 18. (234-239.) 12; 40; 8; 12; 10; 8. 
(240-246.) 18; 12; 3; 20; 32; 3^; 6. (247-250.) 6; 
371; 18J; 10. (251-262.) 4; 12^; 4^; 41f ; 72 ; 6; 60 ; 
lOJ; 20; 30/^; 60; 14^. (263-265.) 7; 16; 33 J. (266- 
268.) 6; 4|; 76. (269-272.) 12; 30y\ ; 8J; 38J. (273- 
276.) 20; 60; 41; 39. (277-281.) 100; 22^; 31 J; 22f|; 
44^. (282-286.) 44; 200; 309; 8j; 62f (287-289.) 
160; 120; 100. (290-292.) 640; 2560; 102400. (293- 
295.) 4; 330; 10. (296.) 10. (297.) 12|. (298.) 26. 
(299-300.) 6; 16f. 

} 87. (301.) 45369. (302.) £123 105. Id, Zfar. (303.) 
1500. (304.) 234. (305.) 1214. (306.) Sib, box. ISpwt, 
I4gr. (307.) 16/6. Ooz. 6ptvt, (308.) 83Z6. 4oz, (309.) 
26237. (310.) 676001. (311.) 425. (312.) 2? 03 23. 
(313.) 2ib 05 03 03 Igr. (314.) IT. Ucwi, Oqr, 11/6. Uoz. 
lOdr. (315.) 8340. (316.) 512267. (317.) IT, IZcwt. 
lqr.2\lb,loz,Udr. (318.) 120y£/. 2//. 11 in. (319.) 15713280. 
(320.) 1577664000. (321.) 288. (322.) 68. (323.) 133. 
(324.) 16. (325.) 62yd. 2qr. (326.) 243. (327.) 1440. 
(328.) 307200P. (329.) 138030J. (330.) 212. 15P. 161J 
sq.fL (331.) 7. (332.) 500000. (333.) 2176. (334.) 
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1176040. (335.) 207 tons, 8 cubic feet, 1721 cubic inches 
(336.) 125. (3370 32832. (338.) 32256. (339.) 9 bar 
rels, 29 gallons. (340.) 3786. (341.) 31 barrels, 15 gallons, 
3 quarts. (342.) 25. (343.) 4752. (344.) 23lhhd, 26gal. 
(345.) 4323. (346.) 2304. (347.) 26528. (348.) 4c^ 
24bu. \pL (349.) A9bu. 3pk, 6qt. (350.) 2592000. (3»1.) 
166554. (3ft2.) 789458400. (353.) 673155da. IShr, (354.) 
9A96da, (355.) 11 birthdays. (356.) 388800". (357.) 189**.* 
(358.) 16° 40'. (359.) 2° 46' 40". (360.) 164735". 
(361.) 87^02. (362.) 76 buttons. (363.) 555 gross, 6^z. 
(364.) 70 years. (365.) 360 sheets. (366.) 480 sheets. 
(««•) ttVij. (8«80 Tr«ir. (8«»0 inAir. (8^0.) 1760feet. 
(8^10 inrhnr. i^"^^-) ^ (373.) 597J gills. (374.) 34f 
inches. (375.) ^bW- (376.) J^. (377.) 129f| inches=i 
lOJJ feet=3jf yards. (378.) ^^ of a month=5^,^ of a year. 
(379.) Iqr. 2jnrt. (380.) ifur. 20rd, (381.) Iqr. 42^b. 
(382.) 2mt. 3/iir. 26rf;. 11//. (383.) 9hr. 36mm. (384.) 5min, 
Sl^sec, (385.) 5Ar. 48min. 48sec. (386.) 13o2. 2ff Jir. 
(387.) 3iqt, (388.) 30ia. (389.) 26P. (390.) £8-259375. 
(391.) 0-875 of a yard. (392.) 0*4444+ of a yard. (393.) 
3-36684027777+ pounds. (394.) 10-3995265151+ miles. 
(395.) 0-145949074074+ of a day. (396.) je3-2520833+. 
(397.) 0-4444+ of a hogshead. (398.) 0-2270833+. (399.) 
jCO-915625. (400.) 0-921875 of a bushel. (401.) 0-469618055+ 
of a day. (402.) 0-5219696+ of a furlong. (403.) 0-71 of 
an hour. (404.) 00827617+ of a year. (405.) 0-24224 of a 
day. (406.) 3JR. 25-2P. (407.) 2s. 6i. (408.) 13*. 4d. 
(409.) 23gal 2qt. Ipt. (410.) 44da. 5hr. 49min, l-632sec. 
(411.) 5oz. 5-888/fr. (412.) ScwL 2qr. I4lb. 4-802. (413.) 
2fur, Ord. 4yd. \fu 2'4in, (414.) 6s. \0d. 3'2far. (415.) 
2hr. 54min. 32-7l68sec. (416.) 65. lOd. 3-776/ar. (417.) 
19s. 9rf. (418.) 6;ir.48mtn. 49-536sgc. (419.) 648. (420.) 
15. (421.) 54-32 pounds. (422.) 67-3064 pounds. (423.) 
IbUb. Soz. (424.) 2364 sheets. (425.) 11 quires 2-4 sheets. 

}8a (426.) £39 15s. 9}d. (427.) £25 4s.5|(2. (428.) 
£34 14s. Sd. (429.) lllb. Boz. ^2pwt, 5gr. (430.) 21Z6. lOoz. 
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^pwL 20gr, (431.) 61/6. lloz. ISpwt. Sgr. (433.) 32tti 3$ 
03 23 19gT. (483.) 36» 6? 63 13. (434.) 183 03 l%r. 
(435.) 27T. 9cwt. 2qr. 21/6. 7o2. 13Jr. (436.) UcwL Oqr, 
22/6. noz, (437.) 14L. Omi. Sfwr. 16rJ. 2yc/. (43§.) 22rd, 
Zyd. Oft Sin, (439.) SSyd. Iqr, (440.) 47i;. F/. 0^. 2na. 
(441.) das. £. 2qr. 2m, (442.) 176»^. yd, nsq,fi. 9^sq, in, 
(448.) 23M. 106A. OR. 34P. (444.) 265. yd, IBs, ft, 963s. in. 
(445.) 36 cords 4l5.//. (446.) 60 cords 6c. ft, (447.) 
64MJ. 36gra/. Iqt, Ipt, (44§.) dOluns Opi, Ihhd, Idgal Oqt, Ipt. 
Igi. (449.) 66AM. ^2gal, Iqt. Ipt. (450.) 336ar. dgeO. 3qU 
(4151.) 22ch. 236u. 2pk. Aqt, Ipt. (453.) 426u. \pk. Iqt. 
(453.) 32<ia. 2\hr. 2min. 9sec (4U(4.) Stok. 6da. &ir, 60mtn. 
33«6C. (455.) 4cr. Os. 11° 69' 26". (456.) 95. 8° 46'. 
(457.) 28<^ 66' 68". 

i 89. (45§.) ST, newt, Iqr, 24/6. 402. IZdr, (459.) 69 A, 
2R, 21P. (460.) 7«J 85 63 13 19gr. (461.) llL. 2mi. Ofur, 
Bird, (463.) 5E. Fr, Sqr. Ina. (463.) 20cA. I6u. 1;*. 2qt, 
Ipt, (464.) 9luns Ipt. OAM. 625-a/. 2qi, (465.) 40(/fl. 9fer. 
19mi7i. 16sec. (466.) 13yr. Imo, Owk, 2da, (467.) 19mt. 
Ofur. Ird. (46§.) 34C. 1 21s, ft, (469.) 19C. Icord ft. 
(470.) £19 9s. 3i. (471.) llmo. 5da, (473.) 4mo. 2Sda. 
(473.) 2yr. llmo. 14</a. (474.) Syr. lOmo, Ada. (475.) 
64yr. \mo. 26da. (476.) 74yr. 4mo. 28(/a. (477.) £83 4*. 
2rf. (478.) 36cM?^ 3yr. 19/6. 602. (479.) 320A. liJ. 16P. 
(4§0.) 6yr. 3mo. 7(/a. ; 1926(/a. (481.) bcwt. Sqr, 9/6. 
(483.) 20yd. 2qr, Sna, (483.) 70 C. 97s. //. (484.) 976«. 
2pk,2qt, Ipt, (485.) 11 186/6. = 6*693 T. (486.) 46rd, O^ft, 
(487.) 124yi. 3^^ Ina, (488.) 233 cubic feet=l4c, ft., 9 en- 
h\cft,=:lC,6c,ft.9cubicfL (489-491.) Syr. Imo. 21da.; 
llSyr. lOmo, 9da. ; ll5yr.2mo. I2da, (493.) 286yr. 8mo. Sda, 
(493.) 123yr. 2mo. ISda. (494.) 13° 38' 30". (495-496.) 
10° 46' 10"; 2° 63' 20". (497-499.) 1° 38' 43" ; 12° 23' 
63" ; 1° 14' 37". (500.) March 8th, 1602. (501.) 128yr. 
2mo. 6da. 

i 90. (503-507.) £31 12s. 6d. ; £62 14s. 2d. ; £63 6s. ; 
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£7Zl6s, lOd:-, £S4 6$, Sd. ; £94 175. 6rf. (50§-514.) 24cwL 
Oqr. 6lk l2oz, I5dr. ; Z2cwt. Oqr. 9lb, loz, idr. ; AOcwL Oqr. llUf, 
6oz, 9(/r. ; A%cwt. Oqr. 13/6. 9oz. I4dr.; &6cwL Oqr. 17/*. 14o2. 
3dr. ; 64cwL Oqr. 20/6. 2oz. Sdr. ; 72cm?/. 0^. 22/6. 602?. IZdr. 
(ftl5-528.) 24cwt. Oqr. 18/6. loz. bdr.; 32cwt. Oqr. 24/6. loz. 
V2dr.; AOcwt. Iqr. 6/6. 2oz. Sdr.; AScwt. Iqr. 11/6. 2oz. lOdr.; 
bScwt. Iqr. 17/6. 3o2. Idr. ; e^cwt. Iqr. 23/6. 3oz. Sdr. ; 12cwt, 
2qr. 4/6. Soz. I6dr. ; SScwt. 2qr. 16/6. 4o«. 13(/r. ; 96cw/. 2^. 
22/6. 60Z. Adr. (524-529.) 296gal. Iqt. IpL Igi. ; 356 gal. 
2qt. Ipt. 2gl ; 264^a/. 4qt. Opt. 2gi. ; 45Sgal IqL Opt 2gi. ; 
eSlgal. IqL. Ipt. Zgi.\ Albgal. bqt. Ipt.Zgi. (530.) 32cio^ Iqr. 
16/6. (531.) 543^<^ 2^. 37ia. (532.) 14 C. 1199.^. (533.) 
Ada. Gihr. Amin. BOsec. (534.) ImL 256/^. lOtn. (585.) 
enSUlda. lOhr. 44mtn. 28^sec. (536.) £27 2s. ed. (537.) 
10812g-a/. Iqt. Ipt. (53§.) 230. be. ft. (539.) 3361ft. IJtn. 
(540.) £17 13s. 3d (541.) £36 95. lOd. 

i 01. (542-548.) Syd. 2qr. l^na.; eyd. Iqr. Sjna. ; 6yd. Oqr. 
2Jna. ; 4yd. Iqr. {na. ; 3yd. 2qr. 3m. ; 3y4* Oqr. 8{na. ; 2yd. 3qr. 
llna. (549-562.) 13ct&/. 3^. 22/6. 14o2. 12^r. ; 9cwt. Iqr. 
6/6. I60Z. 3dr. ; 6ciDt. 3qr. 23/6. I602;. 6|(/r. ; 6cm?/. 27r. 9/6. 2o%. 
llidr. ; 4cir/. 2^^. 15/6. 1502. 9^r. ; 3ctt7/. 3^. 24/6. 602. S\dr. ; 
3cwt. Iqr. 24/6. loz. lli^r.; 3cm>/. 0^. 10/6. 10o«. 6Jrfr. ; 
Icwt. Oqr. 3/6. 802. 12}(/r. ; 1^. 19/6. Soz. 6^^dr. ; 1^. 9/6. Soz. 
4^dr. ; 1^. 18/6. lOoz. 16 Jf (/r. ; 2qr. 16/6. 9o«. IfV^r. ; 2gr.7/6. Ooz. 
14}f£/r. (563-567.) 9oz. ISpwt. 3{^r. ; 6o«. Ibpwt. I4^gr. ; 
5©2J. 12pM?/. ^r. ; 4(». 8pM?/. 19||^. ; 4oz. 3pvjt. 2Jfgr. (568.) 
Ami. 2fur. 39rd. 3yd. Oft. I^^in. (569-572.) 39gal. ept.; 
lA. OR. IP.; Igi.; £3 135. Ad. (573.) 365(/a. 5fer. 48mtn. 
485CC. (574.) 15//. 2m. (575.) 75. 6d. (576.) 155. 3d 
(577.) 2yd. Iqr. 2na. (578.) 16r(/. before, and Ifur. 20rd. 
after. (579.) 9/6. loz. lApwt. 6gr. (580.) 26m. 3pk. 3^qt. 
(581.) 72 reams, 6 quires^ and 2 sheets. (582.) The widow 
had £866 135. Ad., and each child had £244 155. 2d. 3^far. 
(583.) 16A. 3R. 8P., 2lA., 21A., 42A. (584.) 6cm?/. 2qr. 
16/6., 2cM?/. 0^. 24/6., Icwt. Oqr. 12/6., 3cm?/. 1^. 8/6. (585.) 
3oz. 3pmt. Sigr. (586.) 1/6. 3oz. 3pwt. \6^gr. (587.) 3424*96 
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gr. of gold, 190-275a^r. of silver, 190-276^r. of copper. (5§§.) 
$248-062. (5§9.) $16-516. (590.) 27yr. 6mo. 3u^fc. 2(ifl. 23Ar. 
42min. 30\sec, C591.) 4yr. Imo, VI da, in Southern States; 
Syr. 6mo. l^da. in Western States ; 2yr. 7mo. 2Ada, in Northern 
States; 8mo. 2Qda. in Middle States: 11^. 6mo. 16<^. in all. 
(592.) 366242(2a. 6/ir. ISTnin. Ssec. (593.) 6939-66ia. (594.) 
13° 10' 34"-8+. (595.) £4.^ 10s. Od. Iqr. (596.) 3606ZA. 
9oz. (597.) 11-857+ miles. (59§.) 989-0833+ miles. (599.) 
10371J milAs. (600.) 86687500^aZ. 

^ } 92. (601.) 103/ r 3". (602.) 2224/. 0' 3" 6'". 
(603.) 31/ 9' 9". (604.) 647/ 3' 8". (605.) 51/ 6' 7". 
(606.) 10/ 4' 7". (607.) 6/ 8' 8". (608.) 41/ 9' 11". 
(60&-612.) 61/ V 2"; 24/ 9' 4"; 131/ 8' 7" ; 67/ 10' 11". 
(613-615.) 8y. 0' 11"; 76/ 1' 10"; 64/. 2' 9". (tfl6- 
619.) 61/ V 1"; 33/ 1' 1" 2"'; 121/ 2' 1" IT"; 82/ T 7" 
O"'. (620.) 24/ no" 6"'. 

q93. (621.) 27/ 0' 7" 9'" 6"". (622-623.) 48/ 8' 7"; 
28/ 3' 11" 2"'. (624.) 21/ V 9". (625.) 394/ 2' 9". (626.) 
3978/ r 6". (627.) 2Ayd. 6/ 11' 11". (62§.) SS^yds. 
(629.) 266/. (630.) $34-32+. (631.) 448 cubic feet, T 4". 
(632.) 4610f cttiic/. (633.) 16657. //. (634.) $10-903+. 
(635.) $19-998+. (636.) 562/ 4' 11" 8'" 1'"'; 13337/ 9' 9" 
2'" 1"" 4"'" 7""". (637.) 31590 bricks. 

} 04. (638-640.) 2/ 3' ; 1/ 1' 6" ; 4/ 6'. (641.) 2/ 11'. 
(642.) 1/ 11'. (643.) 8/ (644.) 80/ 8'. (645.) 6/6'. 

{95. (646-648.) 2i. 2§/ar; eqLl^pt; I9hr. 5min. Bl^sec. 
(649-650.) 1//. lOiin.; 15». lOd, 2^^qr, (651-652.) 3da. 
lehr. I5min, ; 15da. 2hr. (653.) 2qr. Sib, 9oz. b^dr. (654.) 
6^t. (655.) 7fin. (656.) 4da. 2lhr, Smin. (657.) Spk. 
Oqt.^t, (658.) $10-15|. 

}95. (659^60.) Shr. b^min, 4Ssec,; IShr. blmin, 29^^sec, 
(661.) 4yd, 3qr, 3{lna. (662.) 2R, 4f P. (663.) 7pM^^ 16^. 

29 
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(664.) 6gal. ZqL §p/. (665.) 2A. IR. 10y\P. (666.) 26gal, 
lip/. (667.) 387-29J days of lOAr., counting 365 days to the 
year. (66§.) 3s. 2d. 3|/ar. (669.) 3da. 20hr. Ibsec, (670.) 
2oz. IZjrwt. Z^gr, (671.) lOcts, (672.) A6s%cts. (673.) 
uW. 5%» /«V» IJ?. («'y4.) 8Ar. 30mm. (675.) 3da. 9hr. 
llmin, 40sec. (676.) $112. (677.) $200, $120, $880. (678.) 
Each received 676 balls. (679.) lOlb. Uoz, 6^dr,, lllb. 2oz. 
9\dr., 11/6. 1102J. Sdr., 12/6. loz, Z^dr,, 63/6. l5o2. A^dr. (686- 
681.) Each son received 28 A. 3iJ. 36^P. There remained with 
the father 86A. ZR. 28|P. (682.) bda, 6hr. (683.) 6s.l0jii. 
(684.) 6lb.2^oz, \685.) 274</a. 12fer. 30mlh. (686.) Z9mL 
^itM. (687.) Is. 23V«^. (688-691.) Coat £l 9s. ; panta- 
loons £2 9s. 8d. ; hat £l 4s. 10^. At first he had £14 18s. 
(692.) $1-60. (693.) 6988} feet (694.) 44*24719+ inches. 
(695.) I2rd. 44ft. 6m. (696.) 91m. (697.) 2yd. 2na. \\in. 
(698.) 837| cubic inches. (699.) 223} cubic inches. (700.) 
37Q3'236 cubic inches. 



CHAPTER XII. 

§ 97, What is the principle of percentage ? Does percentage 
apply to money alone ? Are common fractions used in computa- 
tions of percentage ? Why not ? What is the rate 7 How do 
you write a rate that is less than 1 per cent ? How, a rate great- 
er than 100 per cent. ? What rate does -f JJ express ? How is 
the fractional part of a number to be obtained ? Give the general 
rule for obtaining the percentage. 

5 { 08, 90. What do you understand by applications of per- 
centage ? What is commission ? Give an example. What is 
brokerage ? What are stocks ? What is the par value ? Give 
an example of stock below par ; above par. When wiH you pre- 
fer to buy ? when to ^ell ? What are dividends ? Who ai^ 
meant by stockholders ? What is the difference between above 
par and at a discount 7 
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5 100. If you were ari assessor, state how you would proceed 
in laying taxes. 

{ lOL What do4|rou understand by custom-house business ? 
What officer of the United States government has the control of 
this department of public affairs ? How are the expenses of the 
administration of government paid ? What is revenue ? What 
are duties ? What is the difference between specific and ad va- 
lorem duties ? Wherein does net weight differ from gross weight? 
Before computing duties, what allowances are made ? What is 
draft ? tare ? leakage ? breakage ? What is the legal allowance 
for draft ? What is an invoice ? 

5 102. State what you know concerning insurance. What is 
the premium ? What is meant by indemnity ? What is the pol- 
icy ? Are ships only insured ? 

{ 103. What is meant by Profit and Loss ? How will you 
ascertain the amount of gain or loss in a given transaction ? 
How will you ascertain the jper cent, gain or loss ? How will you 
ascertain the amount per yard, per bale, per pound, per piece, &c., 
gain or loss ? How will you determine the cost per yard, &c., 
knowing the sum for which it sold, and the gain or loss per cent. ? 

} 104. What is Interest ^ Why called simple ? Wherein does 
interest differ from percentage ? What has law to do with fixing 
the rate per cent, in any transaction ? How do you find the in- 
terest, if principal, time, and rate are given ? How if the rate be 
6 per cent. ? How if the rate be any per cent. ? If your princi- 
pal consist of pounds, shillings, pence, &c., what must be done ? 
Explain aliquot parts. Give an example. 

{ 105. Show a more accurate method of finding the interest 
when the time is given in days. 

} 100. What are partial payments ? What is the U. S. rule 
for computing interest ? 

28* 



340 APPENDIX. [chap. xn. 

{107. J give you the principal, the rate per cent.," and the 
time ; how will you find the interest ? I give you the time, the 
rate, and the interest ; how will you find the principal ? I give 
you the principal, the time, and the interest^ how will you find 
the rale ? I give you the principal, the rate, and the interest ; 
how will you find the time ? I give you the time, rate, and 
amount : how will you find the principal ? 

} 108. Wherein does discount differ from the present worth ? * 

} 100. What is compound interest ? Must interest always be 
added annually to be compounded ? 

} 110. What is a Bank ? How is it established ? Relate all 
you know about it. What is specie ? What are the officers of a 
bank called, and what are their duties? Tell all you can about 
notes of hand ; why they are given ; by whom, &c. What is the 
meaning of negotiable ? Under what circumstances are notes of 
hand negotiable ? What is the amount called for which the note 
is given ? What do you understand by the proceeds of a note ? 

5 m. What is the precise difference between bank discount 
and di;jcount ? Which is the more equitable ? Why ? When 
the rate per cent, is not specified in a note, what rate is under- 
stood ? 

} 112. If I give you the present worth of a bankable note, the 
time and rate, how will you find the face of the note ? Must in- 
terest on a bankable note be computed for the exact time specified 
in the note ? 

ANSWEES. 

$07. (1-8.) 0-02; 008; 0-12; 0*6; 1-06; 1-4; 2-6; 18. 
(9-17.) 0-09; 0-24; 0*99; 1-04; 607; 72-81 ; 0*006; 0025 
0-35. (18-25.) 0-005; 0-0025; 0-0066§ ; 0009 ; 0-00375 
000833J ; 0-0033| ; 0-004. (26-32.) 0025 ; 0-0333J ; 0058 
0-36142857+; 2-2025; 5-00375; 94675. (33-37.) 156-10 , 
14768-08; $623-875; $2765-40984; $313111-8945. (38-47.) 
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14938-17185; I24690-86926; $2469-086926; 132098-117026; 
$3703-6288876; 162961-6910876; $246908-6926; $4069063-- 
6044; $18766063-03; $424682-7791. (4§-53.) 1-62; 1662; 
36; 239-4; 0-9126; 0-346. (54.) 17367 pounds. (55.) 
$3-37636. (56.) 164-16. (57.) $14860. (5§.) $46-62 for 
calicoes ; $3330 for thread ; $99-90 for silks ; $42-18 for broad- 
cloths. (59.) 126 barrels the first time, 76 the second time, and 
300 remaining. (60.) 81 per cent. (61.) 13-8416/6.= 13/6. 
lOoz. lpwt.2Z^^gr. (62.) After the 1st stroke 90 percent.; 
after the 2d, 81 per cent ; after the 3d, 12^jf per cent. ; after the 
4th, 66^V per ce.it. (63.) $6*60. (64.) $1620. (65.) $200. 
(66.) 40-32^aZ. (67.) $79726*608. 

} 99. (6§.) $262-60. (69.) $406. (70.) $144-686. (71.) 
$103-60. (72.) $16802-60. (73.) $3600. (74.) 200 bales. 
(75.) $14760. (76.) $8800. (77.) $14113-71. (7§-§l.) 
$2316-4376 ; $2640*6276; $4370-1645 ; $93271293. (§2-§4.) 
$3900; $6070; $6591. (85.) $7993-1678+. (86.) $902-60. 
(§7.) 48 per cent. (§8.) $89-91. (89.) $420. (90.) 88 trees. 

{100. (91.) $6-375. (92.) $12-93. (93.) $21. (94.) 
$5-626. (95.) $28125. (96.) $ 6-60. (97.) $1360. 
(98.) $9863-473. (99-100.) $5528643*0668 ; $2064877*5306. 
(101-103.) $21; $76-90; $3. (104.) $5203*0626. (105.) 
$3617*5788. 

{ 101. (106.) $318-40704. (107.) $346. (108.) $316'- 
7262. (109.) $2162*8464. (110.) $8*876956. (lll'O 
$31*80. (112.) $67*9963. (113.) $1020. (114.) $4692-60. 
(115.) $78*3275. (116.) $132. (117.) $1276*80. (118.) 
$686. (119.) $114*66. (120.) $188*16. (121.) $78*40. 
(122.) $107*016. (123.) $33*07426. (124.) $74*088. 
(125.) $240-2356. (126.) $874*875. (127.) $30. (128.) 
$2672-60. (129.) $249-704. (130.) 2466-75. 

(102. (131.) $7-38. (132.) $240. (133.) $19*6126. 
(134.) $207-402. (135.) $1043-325. (136-140.) $150; 
20* 
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$225; $318*76; $375; $412*50. (141^143.) $12*60; $13*44. 
(1430 ^^5' (144.) $136*50. (1450 $169. (1460 $368. 
(147.) $82*50. (14§-15O0 $240; $360; $460. 

5 103. (1510 $375. (1520 ^1440. (1530 $78-125. 
(1540 Mf per cent. (1550 10 per cent. (1560 $0*14. 
(1570 About 34 per cent. (15§0 $4*37^. (159.) $2*625. 
(16O0 $1120. (1610 20 per cent. (162.) 26 per cent 
(163-164.) 20 per cent. ; 25 per cent. (1650 ^^js per r.ent 
(1660 31 f4 per cent. (1670 $4000. (168.) $1000. 
(1690 $100. (17O0 9^V per cent. (1710 $4410. (I'^'^O 
$2284-375. (1730 $1102-50. (1740 $902*50. (175- 
1760 £2 3s. Od. S^jfar. ; 99 percent. (177-178.) $3517-50 ; 
llf per cent (1790 $2000. (18O0 $1736*84^^. 

J 104. (181-1850 $8*10; $29*40; $83*85 ; $9936003 ; 
$2087487-0105. (186-190.) $61*88; $129-22; $898*5431; 
$595323-729; $8565702*60637. (191-1970 $6958257; 
$8349-9084; $97415598; $600994604; $62624-313; $93936- 
4696; $160298-3612. (198-2O30 $7064*7624; $11774*604; 
$15699*472; $219792608; $27317-08128; $32380-161. (204-' 
21O0 $226-875; $268*125; $309-375; $360*625; $391*875; 
$474*375; $556*875. (2110 $3*332475. (2120 $6390*51. 
(213.) $143*786295. (2140 ^100. (215.) $161;402185. 
(2160 $0002747. (2170 $0*2626. (2180 $89969926. 
(2190 $12*53968. (22O0 $99*412^. (221.) $4-50205. 
(222-2240 $4998*75; $5332; $623690. (225-2270 
$381*86; $634*59; $409*125. (228-2300 $210; $181 ; $260. 
(2310 $2*200339J. (232.) $92*76. (2330 $1'73272. 
(234.) $91*675. (2350 $183*65. (236.) $49-2005. (2370 
$0-36163. (238.) $0*7618825. (239.) $89-65. (24O0 $85*75. 
(241.) £16 10s. 3^\d. (242.) £4: 10s. 7^^., nearly. 
(243.) £0 3s. lid, (244.) £4 3s. 6d. 1-96/ar. (245-2470 
$607*696f; $608*535; $509-374|. (248-25O0 $407*729146625; 
$408-68990376 ; $408-3986241 1. (251-2540 $3-993465; 
$68-70948; $1000*1755+; $2790*0593+. (255-2570 $2*- 
1169+; $2-8729+; $4*38505+. (258^2590 $5*621175; 
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$111-941686. (26a-a6a.)*3-67; $761-626676f ; $66186-767+. 
(363-2650 $40-421+; $80-842+; $29748-866+. (266.) 
$4-94395. (267.) $4-9856126. (26§.) $1-28646+. (26»- 
271.) $4984-6411; $6382-375; $6745-86. (272-275.) 
$344-4979+; $348-409+ ; $356-2313+; $360-1423+. 

{ 105. (276.) $413-79. (277.) $5*047. (278.) $7-871. 
(279.) $1-703. (2§0.) $10-356. (2S1.) $20-88. (282.) 
$1-75. (283-284.) $8-601+; $7-289+. (285-287.) $6*416+; 
$2-742+; $3-134+. (288-290.) $0-996+; $1-195+; $1-396+. 

' {105. (291.) $261-62. (292.) $262-12. (293.) $6-844. 
(294.) $6-80. (295.) $60-866. (296.) $60-72. (297.) 
$144-404. (298.) $14356. 

(107. (299.) $29-03. (300.) $100. (301.) $40. 
(302.) $630. (303.) $4090-909. (304.) $79500. (305.) 
$14133-33J. (306.) $39328-67|. (307.) 4 J per cent, (308.) 
•6 per cent. (309.) 7 per cent (310.) 8 per cent. (311.) 
9 per cent (312.) 6mo. I2da, (313.) lyr, 9mo. (314.) 
16yr. 8mo. (315-329.) 20yr. ; 16fyr. ; 14fyr.; 12|yr.; 
lliyr. ; lOyr. ; 9iVr- > ^iW- > 18tt3^- 5 l^Ar- ; 13jyr. ; ll|^yr. ; 
10|Jyr. ; 9^yr, ; 8i|yr. (330-333.) 3yr. 5mo. 12da. nearly ; 
2yr. 9mo. 3e2a.+ ; 2yr, 3mo. ISda. nearly; lyr, llmo, 20da, 
nearly. (334-'336.) 43yr. 7mo. 26(ii.+ ; 31yr. 2mo. 4(to.+'; 
26yr. lOmo. I2da, nearly. (337.) $630. (338.) $4070. 
(339.) $5-37. (340.) $1437-227. (341.) $1437-126. (342.) 
$49-14. (343.) $2970-011. (344.) $1165-21+. (345.) 
$10269146+. 

i 108. (346.) $2-913. (347.) $37-411. (348.) $2-652. 
(349.) $86-713. (350.) $1-265. (351-353.) $28-35+; 
$32-92+ ; $37-44. (354-356.) $38666+ ; • $469-47+ ; 
$495-98+. (357-359.) $58-68+ ; $42-38+ ; $46-46+. 
(360-361.) $76-27+ ; $86-77+. 

(109. (362.) $112-66+. (363.) $136-769. (364.) $67-881. 
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(365.) $262-477. (866-868.) $1913-36+; $1915-04+,-^ 
$1910-12. (86a-3r0.) $43-75+ ; $44-04+. 

{111. (81^1.) $18-086. (8'ya-8'y6.) $4-676; $7-438; 
$21-23J; $0-867; $27-809. (877.) $1781-10. (8T8.) $6598-48. 
(379.) $832-89+. (386-888.) $643176; $83281+; $67-- 
62+; $4214-398+. (384-885.) $7-23J; $6879+. (386- 
389.) $21-36; $5-425; $20-29 nearly; $6-16 nearly. (396.) 
$24-16. 

{112. (891.) $609-446. (393.) $60-62. (893.) $1043*932. 
(894.) $73-646. (395.) $107-694. (396.) $376-483. (897.) 
$3338-76+. (398-461.) $162-36+ ; $304-72+ ; $45708+ ; 
$607-87+. (462-463.) $683*877+; $682-667+. (464.) 
$103-618+. (465-467.) $609-446+; $408-371+; $309-438+. 
r468-416.) $1026079+; $1031-46+; $1036-896+. 



CHAPTER XIII. 

{ 113. What do you understand by Analysis ? Give an ex- 
ample. What is to be first determined in a question of Analysis ? 

5 114. What is Ratio ? How may a question in analysis be 
answered by ratio ? What does this ratio show with respect to 
one of the given quantities ? Is it always a multiplier 7 What 
care is specially necessary in determining the ratio ? 

{ 115. Is there a ratio between quantities of different denomi- 
nations ? How may such quantities be reduced so as to have a 
ratio? 

{ XLSm What is Practice ? Has the ratio employed in Practice 
a r it! ion to any one of the given quantities, or to something else? 

} 117. What do you understand by Currency ? What is the 
currency of the State in which you live ? What values have 
coins ? Explain. How can the state of trade affect the value of 
coin ? 'What is the legal value of the sovereign ? 
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i } 118j 119. What is one method of reducing Sterling tb 
federal Money ? Federal to Sterling Money ? 

JUO. What Is the method of reduction of currencies by 
ratio 7 What is the ratio in this case 7 Is it fixed or variable 7 
Why? 

{ 121. Give the ratios of the dollar in the several States to the 
pound sterling ; of the pound sterling to the dollar. How is Fed- 
eral Money to be converted into State or Canada currency 7 How 
these latter currencies into Federal Money 7 

{ 122. What are the custom-house values of some of the chief 
current foreign coins 7 How may foreign coins be reduced to 
Federal Money 7 Federal Money to foreign coins 7 



{113. (1-0.) 36 days; 24 days; 18 days; 9 days; 8 days; 
6 days ; 4 days ; 3 days ; 2 days. (10-16.) $22^ ; $27 ; $30 ; 
$371; $46; $76; $160. {17-220 40 days; 30 days; 24 
days; 20 days; 12 days; 4 days. (23-2$.) 120 hands; 80 
hands; 40 hands ; 24 hands; 20 hands; 15 hands. (29*) 384 
Umes. (30.) $441. (31.) $130680. (32.) $948^. (33.) 
$2613333^. (34-40.) $18; $24; $30; $42; $54; $66; $78. 
(41-44.) $3 ; $3 ; $1 ; $2. (45-470 16 men ; 12 men ; 8 
men. (48-500 6f miles; 8 miles; 10 miles. 

{115. (51-550 f ; i; A; W; ttW (56-600 A; 

ji^i^i^iTih' («iO A. (62-650 {; -V-; if; 

if. (««•) ^V^' (WO tHj. (««•) Tl*Tr. («»•) zh- 
(TOO Tiir. CIOtW C^aO i*i5J. (730 Silver and cop- 
per each rf^ of the gold ; silver and copper together ^ of the gold. 
(740 h (''5.) „Vtt. (''«0 m C'VO V^V ^80 iU. 
(70-830 $1755; $450; $675; $1080; $1485. (84-880 
$210; $450; $1350; $2160; $3510. (890 ^1290. (9O0 
$5J7|. (91.) i of a week. (92-94.) 30 men; 300 men; 
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18000 men. (95.) 80 feet. (96.) 270 feet. <97.) 94| feet 
(9§.) I221|f|j. (99.) yVifr o^ a day. (100-106.) |0'125; 
10-26; 10-4375; |0-641f ; $0-708J; 10-9375; 11-125. (107- 
113.) 4 barrels; 9|| barrels; 16 barrels; 10| bushels; 63 
bushels ; 105 bushels. (113-131.) 33 feet ; 66 feet ; 99 §eet.i 
247^ feet; 330 feet; 412J feet; 20 rods; 4 rods; 8 rods. 
(133-136.) 15 men; 10 men; 6 men; 25 men; 5 men. 
(137-137.) $1-75; l2-91f; I4-08J; $6-41f ; $9-91f ; $21 ; 
$35; $49; Il42-85f; $257-1 4f ; $342-85f (138-141.) 
$56000; $28000 ; $21000 ; $35000. (143-160.) 9sec. ; 15sec.; 
455ec.; 25; 65; 250; 375; 85; 185. 

} U6. (151.) $326-25. (153.) $4*43^. (153.) $20*625. 
(154.) $31625. (155.) $11-26125. (156.) $6015|. (157.) 
$1-50. (158.) $11-81^ (159.) $9. (160.) $24-28^. 
(161.) $7-81J. (163.) $6-75. (163.) $154-37|. (164.) 
$68-62^. (165.) $2-79^. (166.) $8-66f. (167.) $3-93f. 
(168.) $121-87|. (169.) $61-871. (170.) $3*36}. (171.) 
$5-16§. (173.) 15^ miles. (173.) $2-52}. (174.) $10. 
(175-180.) 720 bushels; 1440 bushels; 2880 bushels; 1080 
bushels; 1800 bushels; 2160 bushels. (181-185.) 192 beg- 
gars; 120 beggars; 96 beggars; 72 beggars; 60 beggars. 
(186-190.) $150; $25; $16-66f; $8-33^; $l-66f. (191- 
195.) 266fyi.; 240yd; 160yd,; 145^yd; 138y«yyrf. (196- 
300.) 396661 miles; 51000 miles; 62333^ miles; 107666f 
miles ; 147333^ miles. 

5 122. (301-310.) £1 ; £4 ls.+ ; £6 145. 2d. 2l/ar.+ ; 
i:i2 3s. 9d. 21/ar. nearly; £181 Is. lOd. lj/ar.+ ; £5 l2s.Bd. 
3/ar.+ ; £261 4s. Id. 1 J/ar.+; £4565 6s. lOd. 3/ar.+; £92352 
l'78.2d.lfar.+ ; £572089 8s. 3d.0far.+ . (311-318.) £l 
16s.; £5 3s. Id. 3/ar.-t ; £16 8s. Id. 2far.+ ; £147 Is. 3 J. 
2far.+ ; £1794 14s. Id. 2far.+ ; £16477 5s.-f ; £18458 9s. 6d. 
2far.+ ; £44700 lis. Id. lfar.-{-. (319-234.) £l 15s. Sd.+ ; 
£5 2s. 2d. 2far.+ ; £16 5s. 2d.-h ; £145 14s. 6d. 3far.+ ; £1778 
7s. I0d.+ ; £16327 9s. Id. 3far.-h ; £18290 13s. 5d. 2far.+ ; 
£44294 4s. 2d. 3far.+ ; £i 16s. Id. 3far.+ ; £5 3s. Id. 2far.+ ; 
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jei6 98. 7dL 3/ar.+ ; jei47 Us. lOd. lfar.+ ; jei802 I9s.ed. 
2far.+ ; £16663 3s. Id. 3/ar.+ ; jei8643 lOf. 9d. lfar.+ ; 
je44906 lis. 6d. Sfar.+. (a35-240.) $44-77; $131-60+; 
$188-94+; $1310-379+; $20234-266+; $336283-38+. (341- 
a5§.) $44-40; $130-41+ ; $187*38 ; $129966 nearly; $20067-- 
039+ ; $333604144; $44*811+; $131-622+; $189116; 
$1311-682+; $20262-846+; $336692-188+ ; $46-22f; $132-- 
829+; $190-86+; $1323-616+; $20438-661+ ; $339680-17J. 
(959-363.) i:26 Is. Canada; j£23 75. ^id. Georgia; j£30 Is. 
2fd New England; £37 lis. 6i. Pennsylvania; £40 Is.iyL 
New York. (264-268.) £9 6s. lOQd. Canada ; £8 14s. 4-72i. 
Georgia; iTll 4s. 2-64^. New England; £14 Os. Bdd. Pennsyl- 
vania; £14 18s. ll-62<i. New York. (26»-273.) £260 Can- 
ada; £233 6s. 8d. Georgia; £300 New England; £376 Penn- 
sylvania; i:400 New York. (274-278.) $30310 Canada; 
$324-76 Georgia; $262-68^ New England; $202*06f Pennsyl- 
vania; $189-43J New York. (27»-283.) $321-06 Canada; 
$343-9821 Georgia; $267-641 f New England; $21403^ Penn- 
sylvania; $200*6661 New York. (284^-288.) $4000 Canada; 
$4286-714f Georgia ; $3333-33^ New England; $2666-66f Penn- 
sylvania; $2500 New York. (289.) 1766^ sovereigns. 
(290.) Il676}f five francs. (291-295.) 696^V Mexican 
doubloons; 1 190|} ten thalers ; £2321 2s. 4^ Canada; 18668*94 
rupees of Bengal ; 116066876 ducats of Naples. (296-301.) 
$6904-676; $12740; $3669626; $38666088; $134286178; 
$369698*994. (302.) $84760-33f (303.) jE:6113 16s. 9d. 
2far.+. (304.) £1008 12s. lOd l/ar.+ New England. (305.) 
26466|f five francs. (306.) $0-003388. (307.) $4-366. 
(308.) $29-04. (309-314.) 416J ounces of Sicily; 1260 
ducats of Naples; 2061^ florins of Augsburg; 1269fJ rix dol- 
lars of Bremen ; 64^^ Mexican doublbons ; 219^ Louis-d'ors. 
(315-325.) $16600; 14716|f crowns; 3223^^^ sovereigns; 
14857| specie-dollars of Denmark; 14716^ specie-dollars of 
Norway; 8472|f pagodas of India; 31200 rupees of Bengal; 
13866f milrees of Portugal; 4467 If mark bancos of Hamburg; 
3120 English guineas; 83870gf francs. • 
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CHAPTER Xiy. 

} 123. Explain a proportion. What names are given to the 
terms of a ratio ? What of a proportion 7 Wherein does a ratio 
differ from a proportion ? Whence did the Rule of Three derive 
its name 7 What is meant by known quantities 7 What by the 
unknown 7 What is a mean proportional 7 How is it found 7 
Wiiat propositions are true with respect to the various terms of a 
proportion 7 Repeat the first form of the Rule of Three. Ex- 
plain its principles. Repeat the second form of this rule. Ex- 
plain the difference between the two rules. Show the connection 
between the second form and the method by analysis. 

} IM. Explain a compound proportion. By how many pro> 
cesses may a question involving complex conditions be answered ? 
Illustrate by an example. 

}1M. What is Arbitration of Exchange? What principle 
does it involve 7 

(IM. What is Partnership 7 What principle lies at the 
foundation of operations under this head 7 How will you ascer- 
tain each partner's gain or loss 7 

i 1217 Wherein does Double Fellowship differ from partner- 
ship 7 



\ U3. (10 $40*56. (3.) $21. (30 £3 165. ed. (4.) 524 
weeks. (50 H'i miles. (60 14f years. (70 320 yai^a 
(8.) 25 men. (90 2000 pounds. (lOO 61J bushels. (110 
11 seconds. (130 8600 times. (130 31| minutes. (140 
8} days. (150 13014f pounds. (160 56|^ feet. (170 
62s. (1§0 $104-16f. (190 23^ miles. (3O0 4 hova. 
(210 $576. (330 $11- (^30 $13. (340 $^510. (350 
$1732*25. (36.) $810. (370 550 bn^els. (380 ^H l»T- 
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rels. (39.) SZ^yd. (30.) 32 miles. (31.) |42'86^. (33.) 
lAda, 4hr. (33.) 9^ inches. (34.) 8 days. (35.) 45{ 
yards. (36.) $100. (37.) $14400. (38.) $1166f. (39.) 
68104j|jy miles. (40.) 1037^ miles. (41.) 60590592000000 
miles. (42.) 6kr. 40mm. (43.) $625.- (44.) U6da. 4J/ir. 
(45.) tJit of an inch. (46.) $4-66f. (47.) $5-25. (48.) 
n^mo, (49.) 76032 years. (50.) 60 feet (51.) 3^ miles. 
(53.) ISyd. (53.) 29fV7 degrees. (54.) 236| miles with cur- 
rent, and 168 J miles against it. (55.) ^f^l^ times. (56.) |f. 
(57.) Supply-pipe alone S^da. ; supply-pipe and 1st dischargir g 
jnpe lO^da,; supply-pipe and 2d discharging pipe llfda. ; all to- 
gether I5da. 

(124. (58.) 441^ miles. (59.) 711^ pounds. (60.) 69 
weeks. (61.) 30 men. (63.) 3291^^. (63.) 6 men. (64.) 
11 men. (65.) 30 pounds. (66.) $144. (67.) 500 men. 
(68.) 288/;^ days. (69.) 200 men. (70.) $67*50. (71.) 
$14-40. (72.) 8 months. (73.) 6 per cent. (74.) $360. 
(75.) $19-20. (76.) 80 cows. (77.) 32yd. (78.) 8mo. 
(79.) 10 persons. (80.) $50 dollars' worth. 

{125. (81-83.) $1899-3911; $1816-66f; $83-73^ (84- 
86.) $5398-65; $4755-55 J; $643-09 J. (87.) 36^} pounds. 
(88.) 375 pears. (89.) 20}f J English guineas. (90.) 982-^ 
francs. 

(IM. (91.) A.'8 share $100-80, B.'s $109-20. (93-94.) 
A. $200 ; B. $222-22$; and $0-55| on the dollar. . (95.) $138*- 
46^, $161-53fi. (96.) $11-25, $18-75. (97.) $400, $600, 
$900, $208-33 J, $291-66f. (98.) $1150, $5-75, $9-2a (09.) 
$161, $112, $92. (100.) $342-85f, $285-71?. $171-42$. (101.) 
$240, $120, $80, $60. * 

}127. (103.) $54-92|f, $45-07^f. (103.) $55-32jf, 
$94-67if. (104.) $3-50. (105.) $39-62JJ, ^0-37??. (106.) 
A. $17-50, B. $4-65, C. $10-60, D. $5-75, E. $8-00. (107.) A. 
$13-50, B. $12-00, C. $30-00. (108.) A. $195, B. $112-50, C. 

30 
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167*60 (109.) A. $40, B. $30, C. $24. (110.) Each office* 
$120, each midshipman $80, each sailor $30. 



CHAPTER XV; ^ 

{ 128. How do you find the average of a series of numbers ? 
Define average. To what topics is the principle of average ap- 
plied under this chapter 7 

i i 129, 130. What is Equation of Payments 7 Give the 
rule, and illustrate it. , 

} 131. What is the rule for finding the cash balance ? Ex- 
plain the principle involved in the rule. If the cents of an entry 
exceed 50, what may be done 7 if less than 50, what 7 

{ i 132, 133. Define Alligation Medial. In what does it re- 
semble equation of payments 7 What is Alligation Alternate? 
Show in what way Alligation may be of use to the dealer in gro- 
ceries. 

ANSWERS. 

}12a (1-^0 2; 4; 6; 6; 7. (6-10.) 6J; 16|; 16}; 
69-J ; 71. (11.) $1220-18J. (la.) 93,^. (130 Average 
lee^jlh. ; aggregate 1163j/ft. (14.) £6 16s. Zd. iqr. (16.) 
36yr. 6mo. l^da, (16.) 29*67 inches. (17-18.) 22° 44' 44^"; 
6m. 7s. (19.) 39-09281 inches. (20.) 14-6051475. (21- 
22.) 45m. 42is. ; 2m. 4l^%s. (23.) 6oz, 18^L (24r-25.) 
29° ; 421°. 

(129. (26.) 4^jmo,=Amo. I6da, (27.) 8fmo.=:8mo. I2da. 
(2§.) 9mo. (29.) 5fimo.=5mo. 22da. (30.) 6mo. (31.) 
e^mo. (32.) 64yV days after Jan. 1st, or March 6th. (33.) 961 
after the 1st of March, or, calling it 97 days, we have June 6th. 
(34.) 65»5mo.=6mo. 12da. nearly. (35.) 16Jf days after the 
lOth of March, or the 27th of March. (36.) 5^% months. (37- 
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3S.) A^mo. ; ^mo. (39.) 28 f| days after July Ist; that is, on 
the 30th of July. 

;130. (40.) 117} days. (41.) 4| months. (43.) 2| 
months. (43-440 $875; 8Jmo. 

}131. (46.) $148-51 in favor of A. (46-47.) Cash bal- 
ance of 1229-26 in favor of B. ; cash balance of $232*72 in favor 
of B. (4§.) Cash balance of $9892 in favor of A. (4»-50.) 
Cash balance of $174*66 in favor of A. ; cash balance of $180*28 
in favor of A. 

i 132. (51.) $0-602. i^ft4 $0*83f|. (53.) 12f J ^rats. 
(54.) 67f J degrees. (55.) 6 J knots. (56.) 1 ly\ cents. (57.) 
22^ct, 5§.) $3-86|f. (59.) 83,V^. (60.) d^qt^ 

{133. (61-66.) 12, 62 ; 17, 47 ; 24, 40 ; 36, 28 ; 43, 21 ; 
64, 10. (67.) Twice as much wine as water. (6§-71.) 4, 4, 
4, 9 ; 3, 3, 3, 12 ; 2, 2, 2, 16 ; 1, 1, 1, 18. (72-76.) 17, 4, 4 ; 
10, 10, 12 ; 7, 7, 18 ; 6, 6, 22 ; 3, 3, 26. (77-§l.) 6, 6, 6, 6 ; 
4, 4, 4, 9; 3, 3, 3, 12 ; 2, 2, 2, 16; 1, 1, 1, 18. (82-85.) 90, 
90, 810 ; 90, 90, 406 ; 10, 10, 10 ; 4?, 4f , 4f . (86-91.) 62 
pounds of each ; 39 pounds of each ; 26^ pounds of each ; 16 
pounds of each ; 9$ pounds of each ; 4 J pounds of each. (92- 
96.) "ioo, 100, 2100 ; 100, 100, 900 ; 100, 100, 600 ; 100, 100, 
300 ; 100, 100, 18.0. 



CHAPTER XVI. 

} 134. What is Involution ? What is a square ? a cube ? 
What is the difference between a root and a product ? between 
the power of a number and the factor of a number ? 

5 135. What is meant by Evolution ? What is the difference 
between the 4th power of a number and the 4th root of a number ? 

i 136. To what is the square of two numbers (say tens and 
units) equal 7 the square of three numbers ? 
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{ 137. Explain how the number of figares in a square root 
may be determined. Illustrate by a diagram the involution of 
two or more numbers to the 2d power. 

{ 138. Illustrate the extraction of the square root by a geomet- 
rical diagram. What is the rule for the extraction of square root? 
Why must a naught be annexed to the trial divisor ? If there 
are decimals, how must the number be pointed off? How is the 
square root of a common fraction found 7 

{ 139. What is a triangle ? What is a right-angled triimgle 7 
What is an h3rpotenuse 7 Give the established proposition in ge- 
ometry concerning the square of the hypotenuse. What relation 
do similar surfaces or areas bear to each other 7 

i 140. The cube of two numbers equals what 7 of the sum of 
any number of numbers 7 

} } 141) 142. On what principle may the number of figures 
in the root of a cube be determined 7 Illustrate by a diagram the 
involution of two numbers to the 3d power. Illustrate by dia- 
gram the extraction of the cube root. Give the rule. Why must 
two naughts be annexed to the trial divisor 7 To what extent 
may the extraction of a root be illustrated geometrically 7 How 
is a decimal to be pointed offl How is the cube root of a deci- 
mal to be found 7 of a common fraction 7 

{ 143. Similar solids are to each other as what 7 Illustrate. 
Can you give an example not found in the book of the use of a 
knowledge of square or cube roots 7 

ANSWERS. 

(134. (1-10.) 196; 361; 576; 1296; 2304; 3249; 8649; 
12321 ; 28224 ; 64289. (11-200 2197 ; 5832 ; 12167; 42875 ; 
85184; 175616; 753571; 3241792; 37933056; 10793861. 
(31-33.) 229345007; 387420489. (33-36.) 05625; 1*2996; 
1162-1481; 22-857961. (37-31.) 0*216; 0*002197; 0*00824- 
•2408; 0-274625; 27-570978261. (33-36.) 5^; 13 J; 21,\; 
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64ff ; «8t%. (3^-41.) i; ^^i 38yjfr; n2|fj; 880^%. 
(4a-44.) 157^,^^ ; 0*00390625 ; 0-019775390625. 

{138. 450 104976. (46.) 526112. (47-53.) Ill; 232; 
5555; 130321; 923521; 248832. (53.) 59*049. (54-57.) 
2-56; 0*0625; 4*123 neaidy; 6*123 nearly. (5§.) 0*00111. 
(59-60.) f ; if (61-62.) J; 2}. (63-65.) 2*027 nearly; 
0*8044 nearly ; 0*515+. 

ild9. (66.) 80 feet. (67.) 94*34 miles nearly. (68.) 
4*24264 feet nearly. (69.) 20 feet (70.) 5*196 feet nearly. 
(71.) 25 times. (73.) 36 gallons. (73.) 3*60555 feet nearly. 
(74-77.) 20 feet ; 1886796+ feet ; 15*54723+ feet ; 22*36067+ 
feet. (78-80.) 672 feet ; 680 feet ; 104 feet 

(140. (81-90.) 70'+3x70«x5+3X70x5«+5»; 80»+3X 
80*X9+3X80X9'+9*; 100»+3X100''X 40+ 3X100X40*+ 
40'+3X(100+40)'X2+3X(100+40)X2»+2"; 300*+3X300«X 
60+3 X 300 X60!+60'+3X (300+60)* X 5+3 X (300+60) X5»+ 
5*; 40»+3X40'x7+3X40xr+7'; 90»+3X90''X6+3X90X 
6*+6' ; 200'+3X200''x20+3X200X20*+20"+3X(200+20)'X 
1+3X(200+20)X1'+1* ; 400'+ 3 X 400* X 90+ 3X400X90'+ 
90"+3X (400+ 90)' X 6+3 X (400+90) X6''+6* ; 800*+3X800'X 
70+3X800X70'+70»+3X(800+70)'x9+3X(800+70)X9«+9*; 
900"+3X900»X90+3X900X90«+90*+3X (900+90)» X9+3X 
(900+90)X9'+9*. 

(142. (91.) 216. (93-95.) 1331; 35; 49; 1936. (96.) 
0*7773. (97.) 2*65. (98.) 1*08005+. (99.) 1*2599+. (100.) 
2-08008+. (101.) 1*4422+. (103-104.) |?;fj; 2*577 
nearly. (105-110.) 1*726 nearly; 0*9353 nearly; 0*8736 
nearly; 0*9196 nearly ; 1*6631 nearly; 2*3996 nearly. 

(143. (1110 18f| pounds. (1130 6*1476 inches nearly. 
(1130 6 inches. (114-115.) The weight of the first three is 
eqaal to the weight of the last three ; the diameter of a hall of 
average weight is 30*2381 inches nearly. (116.) 50*3968 

.30* 
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inches nearly in length, and 40*3176 inches nearly for diameter. 
(117.) 47-984 inches nearly. (11§.) 64. (11».) 37*6412 
inches nearly in length, 28*2309 inches nearly in breadth, and 
18*8206 inches nearly in depth. 



CHAPTER XVII. 

{ 144. What is an Arithmetical Progression 7 What is the 
difference between an ascending and a descending series ? What 
five quantities are to be considered in arithmetical progression ? 
How may the last term of a series be found, if the &st term, the 
common difference, and the number of terms are given ? Ex- 
plain the principle. How may the sum of all the terms be found, 
when the first term, the last term, and the number of terms are 
given ? 

5 145. Will you explain the difference between an arithmetical 
and a geometrical progression ? between the ascending and the 
descending series ? What five quantities are to be considered ? 
Given the first term, the ratio, and the number of terms, how will 
you find the last term ? How will you find the sum of the terms, 
if first term, last term, and ratio are given ? What is the value 
of the last term of an infinite series ? 



5 144. (1.) 299. (a.) 25i. (3.) 119. (4.) d^: (5.) 12 
inches. (6.) 167 hills. {7.) $80. (§.) 442. (9.) 50800. 
(10.) 1825 miles. (11.) £6 6s. (12.) 560000. (13.) 146217. 
(14-15.) 78; 300. (16.) 402yV feet. • (17.) $570. 

{145. (18.) 64. (19.) 827680. (^O.) 320 miles. (21- 
23.) $16000; $64000; $256000. (24.) 118096. (25.) 436905. 
(26.) 1398101 pecks. (27.) li (28.) ^. (29.) J. (30- 
31.) 20 feet; 10 feet. (32.) 9. (33.) 5. 
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CHAPTER XVIII. 

i 140. What is a rectangle ? How is the area of a rectangle 
found ? of a parallelogram ? of a triangle 7 of a trapezoid ? the 
circumference of a circle, 1^ diameter being given ? the area of 
a circle, its diameter being known ? How is the volume of a prism 
or of a cylinder found ? How is the volume of a pyramid or of a 
cone found ? the volume of a sphere, its diameter being given ? 
the volume of the frustum of a pyramid or of a cone ? How is 
the area of an ellipse found 7 



(140. (10 316sq.fL=z4llsq.yd. (2.) 2394s^.»n.=16|s^. 
//. (3.) 9lsq:rods=^^ of An acre. (4.) llOjs^. in. (6.) 
The rectangular piece contains 9sq, in. more than the square one. 
(6.) 64s^. ft. (7.) 37-95s^. //. (§.) S4sq. rods. (9.) 845^. 
yd, (10.) 80s^. yd. (11.) 40sq. rods=J of an acre. (12.) 
le^sq. ft. (13.) 25132-8 miles nearly. (14.) 119*38 feet. 
(15.) 219-21 times. (16.) 602*656 acres. (17.) The first is 
equal to the sum of the other two. (1§.) 30 cubic feet. (19.) 
14-966 cubic feet. (20.) 106*029 cubic inches. (21.) 93244729J 
cubic feet (22.) 91*1064 cubic feet. (23.) 201061930s7. 
miles. (24.) 113*0976s9. in. (25.) 113*0976 cubic inches. 
(26.) 904-7808 cubic inches. (27.) 537*2136 cubic inches= 
1*909 beer gallons. (28.) lOlff cubic feet (29.) 4712*45^. 
ft. (30.) 2078*16845^. in. =1 4*43 175^.//!. 

}147. (31.) $1159-64 nearly. (32.) 6 months. (33.) 
1159*42 nearly. (34.) lOlJJ rods. (35.) A.'s |184y85, B.^s 
$153|J, C.'s $161yV (36.) $500. (37.) 146000 words. 
(3§.) 1039^V <Jays. (39.) $128. (40.) $0*96. (41.) 20 per 
cent (42.) $1*50. (43.) In 8 months. (44.) $160. (45.) 
22 men, 18 women, 50 children. (46.) $2*91 nearly. (47.) 
29Xmin., 923|yd (48.) $584-41+. (49.) A.'s $135*70, B.*s 
$203-56, C.'s $271-40. (50.) 2000 specie-dollars. (51.) $76*52-f . 
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(53.) 9856 years. (53.) 24856*28+ miles. (54.) 90 men. 
(55.) 18 days. (50.) Ur. 2e^^min, (57.) All could do it in 
16 days; A. in 52^ days; B. in 57f J; C. in 44^; D. in 280 
days. (58.) 9| per cent.; 19} per cent.; 28| per cent 
(59.) 2'418115599 gallons. (60.) 2521; 5041 ; 7561 ; 10081. 
(61.) 2519; 5039; 7559; 10079. (62.) 36000 rations. 
(63.) 72 yards. (64.) 5050 pigeons. (65.) 120 casks. (66*) 
40 pounds of sugar. (67.) |J J Ji = Hfiii Cremona feet 
(6§.) 7^ days. (60.) lij days. (70.) 24 ounces per day. 
(71.) A/s |4281f, B.'s $571?. (72.) A. paid l327f\,B. paid 
$163^^, C. paid $109yV. (T3.) 120 yards. (74.) I328074-37A 
(75.) Between 60 and 61. (76.) 77440 miles. (77.) $4000. 
(7§.) I neither gain nor lose. (79.) I lose ^ of a cent on each 
or8.nge. (80.) I neither gain nor lose. (81.) I gain it? of a 
cent for each cent employed. (82.) 2/^ times. (83.) 2 times. 
(84.) 15 yards. (85.) The younger had $453*846 nearly; the 
elder had $546*154 nearly. (86.) A. has $30, B. $33, C. $37. 
(87.) 1| days. (88.) Value of horse $150, number of tickets 
60. (89.) Each received $50, and Henry sold 200 melons. 
(90.) 48 apples for 20 cents. (91.) He gained 80 cents. 
(92.) A. has $266f, B. has $933^. (93.) $2700. (94.) 25 
percent. (95.) 20 per cent (96.) $2*625. (97.) 53} yards. 
(98.) 9}-ff IJ years. (99.) 12*907 inches, nearly. (100.) 300 
strokes. (101.) At the end of every 5 hours. (102.) $2*586. 
(103.) $25000. (104.) } of a. unit (105.) A. has $133*79 ~, 
B. has $80*27+, C. has $30*10+. (106.) A. ought to have 
$135*85, B. $81*51, C. $26*80. (107.) 3j\ days. (108.) There 
was due $2952*28. (109.) The deer weighed 168 pounds. 



The total number of examples under the different chapters is as 
follows : 

Chap. I, 0. Chap. IL, 92. Chap. IIL, 58. Chap. IV^ 132. 
Chap, v., 262. Chap. VL, 320. Chap. VII., 25. Chap. VIII., 190. 
Chap. IX., 370. Chap. X., 575. Chap. XL, 700. Chap. XIL, 410." 
Chap. XIII., 825. Chap. XIV., 110. Chap. XV., 96. Chap. XVL, 
lid. Chap. XVII, 33. Chap. XVIII., 109.— Total. 3926. 
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PERKINS' COURSE OF MATHEMATICS. 

TESTIMONIALS. 

From the numerous recommendations of these works, receired from the highest sources, thu 
IMIowing selections are deemed sufficient to call the attention of Teachers, and those coaoectcil 
with BducatioQ, to a thorough^^trial of their merits. 

From Prop. Cook and Dr. Campbxll, of Albany Academy. 
^ From aU who have used the Elbmbmtart Arithmbtic here, both teachers and scholarj, 
wa hear bu*. one opinion, and that is most favorable. It is an excellent text-book, and we h& rt 
BO hentation in recommending it to parents and pupils." 

Extract from the MintUes of the Board of School Commiasionera of the City qf Albany t 

Aprii lUh, 1850. 
" The Committee on text-books made a report, recommending Perkins' Sbrxbs of Arithmb* 
Tien as superior text-books for the use of schools ; whereupon it was unanimously resolved, 
that Perkins' Primanr and Elementary Arithmetics be adopted as the Arithmetical text-books of 
tbe Albany District Schools." 

IVom t W. Jackson, A. M., Professor of McUhematics^ Union O^lege, 

* The Higher Arithmetic is a work of an order superior to any that has been issued from the 
American press. Indeed, I am acquainted with no work on Arithmetic in the English anguag« 
equal to it. I am confident that its general adoption as a text-book, by our seminaries, would 
be considered by all who feel an interest in the promotion of the exact sciences, as an omen of 
good." 

The foUoiffi-ig teas unanimously adopted by the Chenango County Teachers^ Institute^ in 

October^ 1849. • 

"That we consider Perkins* Elementary Arithmetic, Higher Arithmetic and Elements of 
Algebra, better adapted to the use of schools than any other works on these subjects : that w« 
highly recommend their use throughout the country, and that we will ea6h use our endeavors to 
•«cure their adoption in our several schools." 

From SAM17EL Cross, Principal of Classical Institute^ Warren^ R. I. 

**■ Afler a thorough examination, I must say, in all candor, that I am much pleased with tht 
Elementary Arithmeuc." 

From GbokOB W. Mkeker, Esq.., Secretary of the Board of School Inspectors^ Chicago. 

" I consider them better adapted to the wants of our Schools and Seminaries than any othei 
series extant. I am happy to add> that the Arithmetics have recently been unanimously adopteo 
as the text-books of the Public Schools of this City. 

From each of the Principals of the Public Schools qf Chicago. 

" We have examined Perkins* Arithmetics, and consider them the best before the public." 

Extract from a Letter from Geo. P. Williams, Professor of Mathemtttics and NaturtA 
Philosophy^ University of Michigan. 
" After an examuiation of the last emtions of these works, I am prei»red to repeat the opini«^ 
formerly expressed, that they are the best anthmeiics in use." 

From C. M. Wrioht, Princijaal of South Bend (Ind.) Academy. 
" 1 na'^e adopted Perkins' Mathematical Series, and say unhesitatingly that they need only I 
examined to be liked." 

From John P. Nichols. Principal of the High School^ Detroit. 
"I have examined, with great care, the revised edition of Perkins* Elementary Arithmetic, 
■od I h<esitate not in saying, that in my opinion, it is much superior to any other work on tht 
sabject, with which I am acquainted." 

From O. S. Taylor, Principal of Branch University, Michigan. 
"The Elementary Arithmetic is the most practical work in the English language.*' 

From N. Brittaim, Principal of Rochester Collegiate Institute. 
I have examined with considerable care " Perkins* Elementary Arithmetic,** anl regrard h a 
work of ^reat merit. In several important points, I consider it preferable to any work of tlit 
kud now m use. 

From I. P. Mack, Esq., late Sup. P. Schools of Rochester. 
I concur in the sentiment above expressed in reference to •' Perkins' Elementary Arithmetic' 
The " Higher Arithmetic," and Algebra, by the same Author, have been adopted by the Board ol 
Education of this city, and introduced into the public schools with entire satisfaction. 
From Charlbs Avbrt. A. M., A A. S., Prof of Chemistry and Nat. Phil. Hamilton College 
I have examined PerKins' Algebra, and am pleased with it. I esteem it a valuable work of 
the kind; and do, therefore, cheerfully recommend it to the confidence and patronage of ti»« 
wbbc 

/ 



A DICTIONARY OF THE ENGLISH LANGUAGE, 

lONTAnmiO TU PEOMUMOIATIOV, BTTMOLOOT, AND BXPLANATION OP AZA WOBOS AV- 
THORIZBD BT BMINENT WRITBE8 ; 

To whkh are tddod, a Vocabulary of the Roots of English Words, and an Accented 
List of Oreekf^^atin, and Scripture Proper Names 

BY ALEXANDER REIDyA.M., 

Rector qf the Circua School^ Edinburgh. 

WHo n '.'riucal Preface, hv Hbnrt Rbbd, Professor of English literature in the Univenity • 

Penney Irani*, and an Appendix, showing the Pn>nunciation of nearly 3000 of 

the OKMt important Geographicaf Names. One volume, 12mo. 

of nearly GOO pages, bound in Leather. Price •! 

Among tne wants of our time was a good dictionary of our own languase, especially adapted 
for academies and schools. The books which have long been in use were of little vaJue to the 
lunior students, being too concise in the definitions, and immethodical in the arrangedMBl 
Reid's English Dictionary was compiled expressly to develop the precise analogies ana rorioiw 
properties of the authorized words m general use, ty Uie standard authors ar'd orators who usa 
our vernacular tongue. 

Exclusive of the targe number of proper names which are appended, this Dictionary include* 
four especial improvements— and when their essential value to the student is considered, th« 
sterling character of the work as a hand-book of our language will be instantly perceived 

The primitive word is distinguished by a larger type ; and when there are any denvativea 
from it, they follow in alphabetical order, and the part of speech is appended, thus furnishing a 
complete classification of all the connected analogous words of the samt; species. 

With this facility to comprehend accurately the determinate meaning i.f the English word, b 
enjoined a rich illustration for the linguist The derivation of all the pi imitive words is ois- 
tiuctlv given, and the phrases of the languages whence they are deduced, wuether composite or 
iimple ; so that the student of foreign languages, both ancient and modem, by a reference to 
any word, can ascertain the source whence it hsis been adopted into our own form of speech. 
This is a great acquisition to the person who is anxious to use words in their utmost cleameat 
of meaning. 

To these advantages is subjoined a Vocabulary of the Roots of English Words, which is of 
peculiar value to the collegian. The fifty pages which it includes, furnish the linguist with a 
wide-spread field of research, equally amusing and instructive. There is also added an Ac 
oeated List, to the niunber of nfteen thousand, of Greek, Latin, and Scripture Proper Names. 

RECOMMEN DATIONS 
Rbid's Dictionary of the English Language is an admirable book for the use of schoola. 
Its plans combine a greater number of desirable conditions (or such a work, than any with 
which I am acquainted : and it seems to me to be execute^ in general with great judgment, 
fidelity, and accuracy. 

C. S. HENRY, 
Prqfeeaor qf PhttoeophVf Jliatory, and BeBea LeUre*. 

in the Univermty of the City qfNeto- York, 

Rei<l's Dictionary of the English Language is compiled upon sound principles, and with 
icdgmdnt and accuracy. It has the merit, too, of combining much more than is usually looked 
for m Dictionaries of small size, and will, I believe, be found excellent as a convenient manuaLi 
f(M- genera' tise and reference, and also for variotis pturposes of education. 

HENRY REED, 

i*ro/e»8or of English Literature in the Univereity qf Pennsylvanui 

AAer a careful exammation, I am convinced that Raid's English Dictionary has stroftf 
btims upon the attention of teachers generally. It is of convenient size, beautifully execittMk 
nd seems well adapted to the use of scholars, from the common school to the university. 

D. H. CHASE, 
Principal qf Pr^aratory /SfehooL 

MiDDLBTOWN, CU 

A.^'er a thorough examination of" Raid's English Dictioniyry," I may safely say that I cxm 
rider it superior to any of the School Dictionaries with which I am acquainted. Its accuralt 
Mid concise definitions, and a vocabulary of the roots of English words, drawn from an autboi 
•fsuch authority as Bos worth, are not among the least of its excellencies. 

M. M. PARKS, 
^^•Dlain and Professor of Etliica. U. S. Military Academy, West Poini 
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GREEK OLLENDORFF; 

HETNO A PKOGRESSIVE EXHIBITION OF THE PRINOrPUBa 
OF THE GREEK GRAMMAR. 

Designed for Beginners in Greek, and as a Book of Exercises for 
Academies and Colleges. 

BY ASAHEL C KENDRICK, 
Frtfeator t^ the Greek Language and Literature in the University qf BockesUt, 

One volume, 12mo. SI. 

Extract from the Prefab. 

The present work is wliat its littc in<[k;s^' s, strictly an OOendotff^ and aims to apply the « 
methods which tiLive prcired bo ^trc^ful in the acquisition of the Modern languages to th« 
study of Ancient Grself^ with such diiferencj'^: of course as the difierent genius of the Greek, 
sod the different [turjMiaes for which ii ia Piiji-^eed, would suggest. It differs from the modem 
Oilendorfls in cocitainiiig Ejt:^rciia4!9 fur r«cipr>.. il translation, m confining them within a smaller 
compass, and m ii mcim meLhtxItca] ejt|:H33hif>fL i>f the principles of the language. 

It diflfers, on tlig DtJier hami, (jom inikjcr t^'.M^Ilent elementanr works in Greek, which have 
recently appeared, in a mar? li^id ail lien? rkcc: to the Ollendorff method, and the ip-eater situ* 
pticity of its plat] ; in pJmpU^yiii'^ as much vls possible the character of the Exercises, and in 
keeping out of a^hl ivtij Uiing iv^bicli would divert the student's attention from the naked con- 
stniction. 

The object of the Author in this work was twofold ; first, to furnish a book which should 
serve as an introduction to the studv of Greek, and precede the use of any Grammar. It will 
therefore be found, although not claiming to embrace all the principles of the Grammar, yet 
complete in itself, and will lead the pupil, bv insensible gradations, from the simpler con* 
^tmctioDs to those which are more compncated and difficult. 

Tiie exceptions, and the more idiomatic forms, it studiously leaves one side, and only aims 
to exkibit the regular and ordinary usages of the language, as the proper starting point for the 
student's further researches. 

In presenting these, the Author has aimed to combine the strictest accuracy with the utmost 
simplicity of statement He hopes, therefore, that his work will find its way among a youngei 
class of pupils than liave usually engaged in the study of Greek, and will win to the acquisi« 
tion of that noble tonsue many ui our Academies and Primary Schools, who have been repelled 
by the less simple character of our ordinary text-books. On this pomt ha would speak ear* 
nestly. This book, while he trusts it will bear the criticism of the scholar, and be found 
adapted to older pupils, has been yet constructed with a constant reference to the wants of the 
young; and he knows no reason why boys and ^irls of twelve^ ten, or even eight years of aore 
may not advantageously be put to the ttudy of this book, and, under skilful instruction, rapidly 
its contents. 



GESENIUS'S HEBREW GRAMMAE. 

Fourteenth Edition, as revised by Dr. E. Rodiger. Translated by T. J. Conani 
Professor of Hebrew in Madison University, N. Y. 

With the Modifications of the Editions subsequent to the Eleventh, by Dr. Davibs 
of Stepney College, London. 
To which are added, A Coitrsb op Exercises in IIbbrbw Grammar, and a Hsbrbw Chrba 
TOMATHT, prepared by the Translator. One handsomely printed vol. 8vo. Price $2. 
Extract from the Translator's Preface. 
"The fourteentl' edilioir of the Ilebrew Grammar of Gesenius is now offered to the publK 
tty the translator ol 'he eleventh eiluion^ by whom this work was first made accessible to stu- 
dents in the EiigliJ'h > mguage. The convicuon expressed in his pieface to that edition, that iti 
publication in this ? ountry would subserve the interests of Hebrew literature, has been fully 
sustained by the re.su!t. After a full trial of the merits of this work, both in America «nd in 
K'lglaod, its republicniion is now 'loin:in<Ipd in iis latest anil mosi itnprovnd form." 



(rrm ano ifltiu. 



C. JULIUS CJESAR'S COIVIMENTAIIIES 



GALLIC WAR. 

With English Notes, Critical and Explanatory ; A LtoXicon^ 'rcograpbical Aod 
Historical Indexes, &C. 

BY REV. J. A. SPENCER, A. M., 

Editor qf " Arnold's Series of Greek and L(utn Books^" eie. 

One handsome vol. 12nio, with Map. Price tL 

Tl e preas of Mesara. Appletnn ia becoming prolific of auperior editiona of the elaaaica uied 
m achoola, and the volume now before ua we are disposed to regard aa one of the vioet beautifiA 
arid highly finished among them all, both in ita editing and its execution. The classic Latin in whicli 
the greatest general and the greatest writer of his ag[e recorded tiis achievements, tias been sadij 
corrupted in the lapse of centuries, and ita restoration to a pure and perfect text is a work re- 
quiring nice discrimination and sound learning. The text wnich Mr. Spencer has adopted is thai 
of Oudendorp, with such variations as were suggested by a careful collation of the leading critics 
of Geroiany. The notes are aa they should be, designed to aid the labors ^of the student, not to 
Bupet-sede them. In addition to these, the volume contains a sketch of the life of Caesar, a briel 
Lexicon of Latin words, a Ilistoricil and a Geographical Index, together with a map of tlie 
country in which the great Roman conqueror conducted the campaigns he «o graphically de- 
scribes. The volume, as a whole, hcwever, appears to be admirably suited to the purpose for 
which it was designed. Its style of editing ana its typographical execution reminds us of Frot 
Lincoln's excellent edition of Livy— a work which some months since had already passed to a 
second impression, and has now been adopted in most of the leading schools and colleges of the 
country.— i'roiJidcnce Jotamal. 

*^ The type is clear and beautiful, and the Latin text, as far a.s we have examined it, extxemily 
Accurate, and worthy of the work of the great lloman commander and historian. No c«ie edition 
has been entirely followeil by Mr. Spencer. He has drawn from Oudendorp, Achainire, Lamaire. 
Oberlin, Schn«ider, and Giaiii. His notes are drawn somewhat from the above, and alao from 
Vossius, Davies, Clarke, and S'-utgan. These, together with his own corrections and notes, and 
an excellent lexicon aitache.l, render this volume the most complete and valuable edition ot 
CjBsar's Commentaries yet published.— il/ftany Spectator. 

EXERCISES IN GREEK PROSE COMPOSITION. 

ADAPTED TO THE 

FIRST BOOK OF XENOPHON'S ANABASIS. 

BY JAMES R. BOISE, 

Professor in Brown University. 

One Yolame, 12mo. Price seventy-five cents. 

'/ For the convenience of the learner, an English-Greek Vocabularr, a Catalogue of the bn 
gular Verbs, and an Index to the principal Grammfttical Notes nave been appended. 



** A school-book of the higheeft order, ccmtaining a carefully arranged series of c 

rirad from the first book of Xenophon's Anabasis, (which is appended entire,) an Kng*J8li wad 
Greek vocabulary and a list of the principal modifications of irregular verbs. We renml H at 
one peculiar excellence of this book, that it presupposes both tlie diligent scholar and uie pafav 
takmg teacher, m ether hands it would be not ondy useless, but unusable. We like it alao^ be 
cause, instead of aiming to give the pupil practice in a variety of styles, it places before Um Imi 
a single model of Greek composition, and that the very author who < * " ' * - 



> combines in the ^i>Bat8st d»> 
i«jo, purity of language and idiom, with a simplicity that both invites and rewards imitatiaa.^ 
^Christian Register. 

"Mr. Boise is Professor of Greek in Brown University, and hts prepared these ezerciaet 
as an accompaniment to the First Book of the Anabasis of Xenophon We have examined the 
plan with some attention, and are struck with its utility. The exercises consist of short een 
fences, composed of the words used in the text of the Anabasis, and involving the sanae comrtruc 
Hons ; and the ^stem, if faithfully pursued, must not only lead to familiarity with the authoi 
and a natural adoption of his style, but alst) to groat ease and fanltless excellence in Greek Gnxr 
• .««{iMm >->^t>,ntMtfmt fhnrr.hman. 



<£itgliflr. 
A MANUAL 

OF 

r,RECIAN AND ROMAN ANTICIUITIES. 

BY DR. E. F. BOJESEN, 

rrofi-MMor of the Greek Language and Literature in the UniTorsity of Sora 

TranslaJUd from the German. 

EDITED, WITH NOTES AND A COMPLETE SERIES OF aUESTIONS, BY TSl 

REV. THOMAS K. ARNOLD, M. A. 
REVISED WITH ADDITIONS AND CORRECTIONS 

One neat volume, 12mo. Price SI. 

The present Manual of Greek and Roman Antiquities is far superior to any WAag (m tbc 
%ane topics as yet oflfered to the American public. A principal Review of Germany says :— 
Small at> \e compass of it is, we may confidently aihrm that it is a great improvement on all 
preceding wor*-e of the kind. We no longer meet with the wretched old method, in which suV 
jects essentially distinct are herded together, and connected subiects disconnected, but hav« • 
simple, systemati'*. arrangement, by which the reaaer easuy receives a clear repre8enta''nn lA 
Roman life. We ^ longer stumble against countless errors in detail, which though long age 
assailed and extirpjiied by Niebuhrand othere, have found their last place of refuge in our Ma- 
nuals. The recent investigations of philologists and jurists have been extensively, but carefully 
aid circumspectly used. The conciseness and precision which the author has every when 
prescribed to nimself, prevents the superficial observer from perceiving the essential superiority 
of the book to its predecessors, but wroever subjects it to a careful examination will discovei 
this on every page." 

The Editor saya : — " I fully believe that the pupil will receive from these little works a 
correct and tolerably complete picture of Grecian and Roman life ; what I may call the poli- 
tical portions — the account of the national constitutions and their effects— appear to me to be 
of great value; and the very moderate extent of each volume admits of its being thorouglUy 
ma8t<;red — of its being got up and retained." 

" A work long needsd in our schools and colleges. The manuals of Rennet, Adarn^ Potter, 
and Robmson, with .^e more recent and valuable translation of Eschenburg, were entirely too 
voluminous. Here is ne ther too much, nor too little. The arrangement is admirable — every 
■abject is treated of in its proper place. We have the general Geography, a succinct historiciL 
▼iow of the general subject ; the chirography, history, laws, manners, customs, and religion oi 
9mek State, as well t'^the points of union for all, beautifully arranged. We regard the work aa 
tke very best adjurt^ to claBsical study for youth that we have seen, and sincerely hope tkat 
(Mtchers may be bri ^ht to regard it hi the same light. The whole is copiously digested int* 
pj»opriate questions."— iS*. Lit. Gazette. 

From ProfeBsor Lineolriy of Brown University. 
^ I found on my table after a short absence from home, your edition of Bojeoen's Greek an 
Roman Antifjuities. Pray accept my acknowledgments for it. I am agreeably surprised ta 
ILid on ezamjning it, that within so very narrow a compass for so comprehensive a suDject, the 
Mwk contai is so much valuable matter ; and, indeed, so far as I see^ omits noticing no topics es- 
sential. It will be a very useful book in Schools and Colleges, and it is far superior to any thing 
that I know of the same kind. Besides being cheap and accessible to all students, it has the 
(cfcat msrit of discussing its topics in a consecutive and connected manner." 

Extract qfa letter from Prqf^asor Tyler ^ of Amherat College. 
*' I have never found time till lately to look over Bojeson's Antiquities, of which you wew 
find enough to send me a copy. I think it an excellent book : learned, accurate, concise, and 
\ crspicuous ; well adapted for use iiv *,he Academy or the College, and comprehcndinf in • 
••nail compass, more 'f-at \9 valu?hle on the subject than many extended treatises " 



CICERO PE OFFICIIS. 

WITH KNTGLISH NOTES. 

Chiefly selected and translated fVom the editions of Zumpt and Boimelt 

BY THOMAS A. THACHER, 

A»ai$tani Prqfes»or of Latin in Yale CoUegt. 

One volume 12mo. 90 cents. 

Thii edition of De OflcJn has the adrantage over any other with which we are acqu&intad. 
M'more copioua xkotes, b-juer arrangemeni, and a more beautiful typography. Thfi text ei 
Zumpt app^irs to have be^.-n closely followed, except in a very few instances, where it is varied 
on the authoiiiy cf Beiei, Orelli and Bonnell. Teachers and students will do well to era mine 
this edition. 

, "Mr. Thacher very m.-xlestly disclaims for himielf more than the ciriit of a compiler and 
translator in uie editin«j of this work. Being ourselves unblessed with vhe works of Zumpt, 
Bmuiell, and other German writers to whom Mr. T. credits most of his notes and comments, we 
cannot affirm that more credit is due him than he claims for his l&bors, but we may accord nim 
the merit of an exuemely judicious and careful compiler, if no more ; for we have seen no re* 
mark without an important bearing, nor any point reqmring elucidation which was passed un- 
noticed. 

" This work of dcero cannot but interest ereiy (me at all disposed to inquire into the Tiewa 
of the ancienta on morals. 

"This valuable philosophical treatise^ emanating from the pen of the illustrious Roman, de* 
rivea a peculiar interest from the fact of its being written with the object to instruct his son, of 
whom the author had heard unfavorable accounts, and whom the weight of his public duties 
had prevMuted him from visiting in person. It presents a great many wise maxims, apt and 
/ich illustrations, and the results of the experience and reflections or an acute and powerful 
mind. It is well adapted to the use of the student by copious and elaborate notes, explanatory 
ofthetext, afibrding ample facilities to its entire comprehension. These have been gleanoa 
*rith great judgment from the most learned and reliable authorities, — such as Zumpt, Bonnell, 
and others. Mr. Thacher has evinced a praiseworthy care and diligence in preparing the to- 
lume for the purposes for which it was designed." 



SELECT ORATIONS OF M. TULLIUS CICERO- 

WITH NOTES, FOR THE USE OF SCHOOLS AND COLLEGES. 

BY E. A. JOHNSON, 

Professor of Latin in the Univeraity of New- York. 

One volume, 12mo. SI. 

" This edition of Cicero's Select Orations possesses some special advantages for the atudent 
which are both new and important. It is the only edition which contains the improved text 
that has been prepared by a recent careful collation and correct deciphering of the best mamt 
scripts of CiCBRO'B writings. It is the work of the celebrated Orbixi, together with thai ol 
Madvio and Ktx>tz, and has Ijeen done since the appearance of Orblli's complete edition. Tbe 
Notes, by Proftesor Johhson, of the New- York University, have been chiefly selected, with great 
care, from the best German authors, as well as the English edition of Arnold. Althon^ 
abundant, and almost profuse, they yet appear generally to relate to some important point la 
the text or subject, which the immature mindof pupils could not readily detect without aid. 
We do not know how a more perfect edition for the use of schools could well be prepared." 

" This is a beautiful and most excellent edition of the great Roman orator ; and, so far as 
we know, the best ever published in this country. It contains the four orations against Cat»> 
line, the oration for the Monilian Law, the orauon for Marcellus, for Ligarius, for King Deio- 
tarius, for the poet Archias, and for Milo. In preparing the text of these orations the editor has 
■ tailed himself of the best German and English editions ; and the notes have been gathered 
trom every available source. These are so abundant— filling more than 300 pages— as to leavs 
SrilS^r?"^'"^ ^r**® desired by the student They are philological, explanatory and historicaL 
tach Oration k> furnished with a valuable Introduction, containing what is necessary for the 
ftf ijfi* «u« ""'^ preparatory to the commencement of the study of the Oration, and an analysis 
Ori?k»iS th*f «?n f/e""**^"' °^ ««ch Oration. . Furnished witK this edition of' Cicero's Select 
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MANUAL 

or- 

ANCIENT GEOGRAPHY AND HISTORY. 

BY WILHELM PUTZ, 

PRINCIPAL TUTOR IN THB OTMNA8IUM OF PUREN 

Translated ftom the German. 
EDITED BT TliE REV. THOMAS K. ARNOLD, >1. A., 

ADTHOB OF A SBRIB8 OF ^^ORBBK Ain> LATIN rBXT-BOOKfl.** 

One ▼olmne, 12mo. 91. 

^ At no perioc nas History presented such strong claims upon the attention of the leameiL at 
•t the present day ; and to no people were its lessons of such value as to those of the United 
)Uttes. With no past of our own to revert to. the great masses of our better educated are tempted 
'o overlook a science, which comprehends all others in its grasp. To prepare a text-book, which 
^11 present a full, clear, and accurate view of the ancient world, its geography, its political, 
civil, social, religious state, must be the result only of vast industry ana learmn)|. Our exami« 
nation of the present volume leads us to believe, that as a text-book on Ancient History, for Col- 
leges and Academies, it is the best compend yet published. It bears marks in its methodical 
arrangement, and condensation of matenals, of the untiring patience of German scholarship ; and 
in Its progress through the English and American press, Has been adapted for acceptable use in 
our best iiistituti<ms. A noticeable feature of the book, is its pretty complete list of * sources of 
information' upon the nations which it describes. This will be an invaluable aid to the student 
in his future course of reading." 

" Wilhelm Futz, the author of this ' Manual of Ancient Geography and History,* is Principal 
Tutor ( Oberleher) m the Gymnasium of Duren, Germany. Hfs book exhibits the advantages o 
the German method of treating History, in its arrangement, its classification, and iu rigid analy« 
sis. The Manual is what it purports to be, * a clear and oefinite outline of the history of tn« 
principal nations of antiquity,' into which is incorporated a concise geography of each country. 
The work is a text-book ; to be studied, and not merelv read. It is to form the groundwork ol 
subsequent historical investigation,— the materials of wnich are pointed out, at the proper places, 
in tlie Manual, in careful references to the works which treat of the subject directly under con- 
8iderati'>n. The list of references (especially as regards earlier works) is quite complete,— thus 
supplying that desideratum in Ancient History and Geography, which has been supplied so fully 
by Dr. J. C. L Gieaeler in Ecclesiastical History. — 

'•< The nations whose history is considered in the Manual, are : in Asia^ the Israelites, th? In- 
'Hans, the Babylonians, the Aesyrions, the Medes, the Persians, the Phoenicians, the States of Asia 
Minor; in Africa, the Ethiopian, the Egyptians, the Carthaginians; in Eur(me, the Greeks^e 
Macedonians, the Kingdoms which arose out of the Macedonian Monarchy, the Romans. The 
ordsr in wtiich the history of each is treated, is admirable. To the whole are appended a ^ Chro 
i-xAogical TaUe,' and a well-prepared series of * Questions.' The pronunciation of prope* 
names is indicated,— an excellent feature. The accents are given with remarkable correctneasw 
llMt typographical execution of the American edition is most excellent. "~iS'. W.BaptistChromcle 

" Like every thing which proceeds from the fditorship of that eminent Instructor, T. K. AnuAA, 
thi« Manual appears to be well suited to the design with which it was prepared, and will, un- 
iloubtedly, secure for itself a place*among tbe tex^Dooks of schools and academies thoughout Um 
flfontry. It presents an outline of the history of the ancient nations, from the earliest ages to th« 
fan of the Western Empire in the sixth century, the events being arranged in the order of an 
accurate chronology, and explained by accompanying treat&es on the geography of the several 
countries in which tney transpired. The chief feature of this work, iand this is a very important 
iHU», 13, that it sets fbrtA ancient history and ancient g3ography in their connection witn eack 
•rthsr. 

^ ft was originally prepared by Wilhelm Futz, an eminent German scholar, and translated and 
edited in England by Rev. T. K. Arnold, and is now revised and introduced to the Amencai 

Swblic in a well written preface, by Mi Georgo W. Greene, Teacher of Modom Languages hi 
trown University "—Prov. Journal. 
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HAND BOOK 

OP 

MEDLfiVAL GEOGRAPHY AND HISTORY 

BY 

WILHELM PUTZ, 

PRINCIPAL TUTOR IN THE GYMNASIUM OF DUREN. 

Translated fVom the Grerman l>y 

REV. R. B. PAUL, M. A., 

VUartfSt. Augu8tine% Brittolj and late Fellow qfEsettr CoUegt, O^uri. 
I yolume, 12me. 75 cts. 

HEADS OP CONTENTS. 

I. Germany before the lifigrationg. 
n. The Migrations. 

THF MIDDLE AGES. 

f insT Pbhiod.— From the Dissolution of the Western Empire to the Accession of tie </UlorA 
giun6 uid Abbasides. 

BuooMD rBRiOD.— From the Accession of the Carlovingians and Abbasides to the first CruswK, 

Third Pbriod. — Age of the Crusades. 

FouBTfl Pbriod.— From the Termination of tlie Crusades to the Discovery of America. 

" The characteristics of this volume are : precision, condensation, and luminous arnukgement 
It is precisely what it pretsnds to be— a manual, a sure and conscientious guide for the studeni 
through the crooks and tangles of Mediaeval history. * * * • All the ^reat principles of thd 
extensile Peiiod are carefully laid down, and the most important facts skilfully grouped aiouofi 
them. There is no period of History for which it is more difficult to prepare a work like thm 
and none for which it is so much needed. The leading facts are well established, but they are 
scattered over an immense space : the principles are ascertained, but their development wa« 
slow, unequal, and interrupted. There is a general breaking up of a great body, and a paiceiliug 
of it out among small tribes, concerning whom we have only a few general data, and are left v. 
analogy and conjecture for the details. Then come successive attempts at organization, each 
more or less independ-'^t, and all very imperfect. At last, modem Europe begins slowly to 
emerge from the chaos, bat still under forms- which the most diligent historian cannot always 
comprehend. To reducs such materials to a clear and definite form is a task of no small dim 
eulty, and in which partial success deserves great praise. It is not too much to say that t has 
never been so well done within a compass so easily mastered, as in the little volume wh.wh u> 
now offered to the public." — Extract from American Preface. 

" This translation of a foreign school-book embraces a succmct and well ar anged bodv ol 
facts concerning European and Asiatic history and geography dunng the middle ages. It is 
furnished with printed questions, and it seems to be well adapted to its purpose, in all respect* 
The medieval period is one of the most interesting in the annals of the world, and a knowledjp; 
of its fieat men, and of its progress in arts, arms, government and religion, is particulariy ic* 
portan', since this period is the basis of our own social polity." — Commercial Advertiser. 

" This is an immense amount of research condensed into a moderately sized volume, in a way 
which no one has patience to do but a German scholar. The beauty of the work is its luminr«i < 
arrangsment. It is a guide to the student amidst the intricacy of Mediaeval History, the mcs 
difficult period of the world to understand, when the Roman Empire was breakin? up and pai 
celling out into smaller kingdoms, and every thing was in a transition state. It was a perioii > 
chaos from v;hich modem Europe was at length to arise. 

The author has briefly taken up the principal political and social influences whicl" wert 
wting pn society, and shown their bearing from the time previous to the migrations o( lit* 
Northern nations, down through the middle ages to the sixteenth century. The n >te8 ou tho 
'u^^®"* ^^® particularly valuable, and the range of observation embraces not only Euicpi M 
the East. To the stu.lent it will be a most valuable Iland-book, saving him a world of tnMibk 
a nuatiift up wnfhoriifes and facts." Rfv Dr. Kip, in Afhavtj State Rttristtn . 
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A MANUAL 0? ANCIENT AND MODERN HISTORY, 

COMPRISING : 

L Amcibnt HisTOKT, containing the Political Hiatory, Oeographicar Pontion, and Ck)cte 
fltate of the Principal Ntticms of Antiquity, carefully oigested from the Ancient Writers, and il 
lutfra^ed by Die disroveriefl of Modem Traveliers and Scholars. 

' IL MoDBRM Hif roEY, containing the Rise and Progress of the principal European Natloni^ 
thpir Political History, and the changes in their Social Condition : with a History of the Ooloafol 
F^cded by Europeiios. By W. COOKE TAYLOR, LL. D^ c fTrinity College, DubLiL Renwd^ 
mUMk Addi^ons on American History, by C. S. Heniy, D. D., Professor of History in the UikiT«r 
fitf of N. v., and Q uestions adapted for the Use of Schools and CoUeg^. One handsome toI^ 
i^iijOf 800 pages, •'•2,25 ; Ancient History in 1 toI. #1,25, lAodem History in 1 vol., tl^sa 

The Amcibmt Hibtort dirision comprises Eisbteen Chapters, whu i include the general 
eatlmes of the Hisuiry of Egypt— the Ethiopians— Babylonia and Assyria— Western Asia— Ftil- 
sedDO— tlie Empire of the Medes and Persians— Phosnician Colonies in Northern Africa— Foundi 
atton and History of the Grecian States— Greece— the Bfacedonian Kingdom and Empire— the 
Biatae that aroee trom the dismemberment of the Bfacedonian Kingdom and Empire— Ancient 
Italy— Scily— the Roman Republic— Ge<wraphical and Political Condition of the Roman Emoire 
— Ilistoiy of the Roman Empire— and India— with an Appendix of important illustrative arucleb 

This portion is one of the beet Compends of Ancient History that ever yei has appeared- I) 
contains a complete text for the collegiate lecturer; and is an essential hand-book for the student 
who is desirous to become acquaintea with all that is memorable m general secular archaeology. 

The MoDSiw Hibtort portimi is dinded into Fourteen Chapters, on the following general 
subject«i '.—Consequences of the Fall of the Western Empire— Rise and Establishment of the 
Saracenic Power— Restoration of the Western Empire— Growth of the Papal Power— Rerival 
of Liteimure— Progress of Cirilizatiou ami Inymtion— Reformation, and Commencement of the 
Skates ^rstero in Europe— Augustan Ages of England and France— Mercantile and Colonial Sy»- 
tern— Age of Reroluuone— French Empire— History of the Peace— Colonization— China— the 
Jew»— with Chronolu^cal and Historical Tables and other Indexes. Dr. Henry has appended a 
newcliapter on the History of the United States. 

This Manual of Modem History, by Mr. Taylor, is the most valuable and instructive work 
eooceming the general subjects which tt ctMnprehends, that can be found in the whole department 
•f historical literature. Mi. Tuy]OT*B book is facft superseding all other compends, and is already 
■dopted as a text-book in Harvard, Columbia, Yale, New- York, Pennsylvania and Brown Uni- 
vanitiea, and several leading Academies. 



LECTURES 

ON 

MODERN HISTORY. 

Bj THOIAAS ABNOLD, D.D^ 
Rigims Frgfisufr of Modem History in the University of Oxford^ and 
Master of Rugby School, 

EDITED, WITH A PREFACE AND NOTEB, 

Bj BENRT REED, LLJ)., 

Prtfueor ^£ngti*h Literature in the Univentity ffPm. 

One Tolume, 12mo. Sl,26. 

Extract from the American Editor's Preface, 

m piepartDf this editioo, I have had in view its use, not only for the general reader, but all 
•a <t tezi-book m education, especially in our college course of study. * * * * The introductiao of 
^«e work as a text-book I regard as important, because, as far as mv information entitles me to 
itmak, there is no book better calculated to inspire an mterest in historical study. That it naa 
laki power over the minds of students I can say from experience, which enables me also to add. 
thai I have found it excelleutiv suited to a course of college instruction. By intelligent and en- 
iRi'prlsififf members of a class especially, it is studied as a text-book with teal and animatinn. 
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MANUAL 

OF 

MODERN GEOGRAPHY AND HISTORY. 

BY WILHELM PUTZ, 

Author if Md$maU of *^ Aneient Quography and Hiatory," " Mediaval Geogfophf anA 
Hiatoryj" ^jrc 

TRANSLATED FROM THE GERMAN. REVISED AND CORRECTED. 

One volume, 12mo. $1. 

** Prifaee.— The present rolume completes the series of Professor PUts's Handbooks of 
Ancient, Mediaeval, and Modem Geography and History. Its adaptation to the wants of (ha 
student will be found to be no less complete than was to be expected from the fcrmer Parts, 
which have been highl;^ approved b^ the public, and have been translated into several lai^ 

Siages besides the English. The difficulty of compressing within the limits of a single volume 
e vast amount of historical material furnished by the progress of modem states and nations 
in power, wealth, science, and literature, will be evident to all on reflection ; and they wiK 
fina occasion to admire the skill and perspicacity of the Author of this Handbook, not cmly in 
the arrangement, but also in the facts and statements which he has adopted. 

** In the American edition several improvements have been made ; the sections relating to 
America and the United States have been almost entirely re-written, and materiallv enlarged 
and improved, as seemed on every account necessary and proper in a work intended for general 
use in this country ; on several occasions it has been thought advisable to make certain verbal 
corrections and emendations : the facta and dates have been verified, and a number of ezplan* 
atory notes have been introduced. It ia hoped that the improvements alluded to will be found 
' > the value of the present Manual" 
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FIRST LESSONS IN COMPOSmON, 

IH WHICH THE PRINCIPLES OF THE ART ARE DEVELOPED IN CONNECTION WITH 
THE PRINCIPLES OP GRAMMAR; 

£rabracin^ ftill Directions on the subject of Punctuation: with copious 
Exercises. 

BY. G. P. QUACKENB08, A.M. 

Jteetor of the Henry Street Grammar Schwlj N. Y. 
One volume, 12mo. 46 cts. 

BXTRAOT FROM PRBI^ACE. 

» A county superintendent of common schools, speaking of the important branch of com 
position, uses the following language : 'For a long time 1 have noticed with regret the almost 
entire neglect of the art of original composition in our common schools, and the want of a 
proi>er text book upon this essential brancn of education. Hundreds graduate from our common 
schools with no well-defined ideas of the construction of our language.' The writei migm 
have gone further, and said that multitudes graduate, not only from common schools, but 
from some of our best private institutions, utterly destitute of all practical acquaintance with 
the subject ; that to many such the composition of a single letter is an irksome, to some an 
almost impossible task. Yet the reflecting mind must admit that it is only this practical appli- 
cation of grammar that renders that art useful— that parsmg is secondary to composing, and 
the analysis of our language almost unimportant when compared with its synthesis. 

" On« great reason M the neglect noticed above, has. no doubt, been the want of a mutable 
text-book on the subject. During the years of the Author's experience as a teacher, he ha 
examined, and practically tested the various works on composition with which he has m«t . 
the result has been a conviction that, while there are several publications well calculated to 
advance pupils at the age of fifteen or sixteen, there is not one suited to the comprehension 
of thofc between nine and twelve ; at which time it is his decided opinion that this branch 
should be taken up. Heretofore, the teacher has been obliged either to make the scholar laboi 
through a work entirely too difficult for him. to give him exercises not founded on any r^ulaf 
system, or to abandon the branch altogether— and the disadvantages of either of these courses 
are at once apparent. 

, but of many 

'^ tne work now 

I intended to iniiiate 

> generally nef 




ENGLISH SYNONYMES. 

CLASSIFIED AND EXPLAINED, 

WITH 

PRACTICAL EXERCISES. 

DESIGNED FOR SCHOOLS AND PRIVATE TUITlOIf 
BY Q. F. GRAHAM, 

Author of * English, or the Art of Composition,' dec 

WITH AN INTRODUCTION AND ILLUSTRATIVE AUTHORlTlM, 

BY HENRY REED, LL. D.y 

Prof, of English Literature in the Univerritx of Peon. 

One neat Vol. l2mo. $1. 

0ONTENTS.--SECTION I. Generic and Specific Synonymes. /I. ActiTO 
and Passive Synonymes. HI. Synonymes of Intensity. IV. Positive 
and Negative Synonymes. V. Miscellaneous Synonymes. Index to 
Synonymes. General Index. 

Extract from American Introduction. 

"This treatise is republished and edited with the hope that it will be found useful as a text 
booc in the study of our own language. As a subject of instruction, the study of the English 
tmgue does not receive that amount of systematic attention which is due to it, whether ii be 
combined or no with the study of tlie Greek and Latin. In the usual courses of education, it has 
no larger scope than the study of some rhetorical principles and practice, and of grammatical 
rules, which, for the most part, are not adequate to the composite cnaracter and varied idiom of 
English speech. This is tar from being enough to give the needful knowledge of what is the 
living language, both of our English literature and or the multiform intercourse— oral and writ- 
ten— of our daily lives. The language deserves better care and more sedulous culture ; it Deeds 
much more to preserve its puritv, and to guide the progress of its life. The young, instead of 
having only such familiarity with their native speech as practice without method or theory gives, 
should be so taught and trained as to acauire a habit of using words— whether with the voice or 
iht pen— fill V and truly, intelligently ana conscientiously." 

»» For such training, this book, it is believed, will prove serviceable. The * Practical Eser' 
eiseM^^ 8'tached to the explanations of the words, are conveniently prepared for the routine of 
instruction. The value of a course uf this kind, resularly and carefully completed, will be more 
than the amount of information gained respecting'the woi-ds that are explained. It will tend to 
produce a thoughtful and accurate use of languasre, and thus may be acquired, almost uncoa* 
■ciously, that which is not only a critical but a moral habit of mind— the habit of giving utter* 
axite to truth in simple, clear and precise terms — of telling one's thoughts and teelings in wordi 
that express nothing more and nothmg less. It is thus that we may learn how to escape tl« 
' evils of vagueness, obscurity and perplexity— the manifold mischiefs of words used thoughC- 
lesily and at random, or words used in ignorance ana confusion. 

"In preparing this edition, it seemed to me that the value and literaij interest of the book 
might be increased by the introduction of a series of illustrative authorities. It is in the addi- 
diM) of those authorities, containea within brackets under each title, and also of a general index 
to (Militate reference, that this edition differs from the original edition, which in other respecto 
w exactly reprinted. I have confined my choice of authorities to poetical quotations, chiefly be- 
cause iL Is in poetry that language is found in its highest purity and perfection. The selectiooa 
Itevo bf«n made from three of the English poets— each a great authority, and each beloi^ing to 
a d'fleienl period, so that in this way some historical illustration of the language is given at 
ihe same time. T)ie quotations from Shakspeare (bom a. d. 1564, died 1616) may be considered 
as illustratinff the use of the words at the close of the 16th and beginning of the 17th century ; 
Ibose from Milton (bom 1608, died 1674) the succeeding half century, or middle of the l/tli 
wnttry ; and those from Wordsworth (born 1770) the contemjKirary use in tJie X^th century 
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|HE SHAKSPEARIAN READER; 

* COLLSCnON CF THB KOST ▲PmOVKD PLATS OF 

8HAKSPEARE. 

CuJciDy Renifd, wiw Introductory and Explanatory Notes, and a Memoir 

oTthe Author Prepared expressly for the use of ClasBes. 

and the Family Reading Circle. 

BY JOHN W. 8. HOW8, 

Prtife—or ^ Elocution in Columbia CoUegt. 

^The Mast, whom Nature^* lelf hath mad* 

To mock herself, and Trutii to imitate.— iSpencer. 

One Volume, l2mo, $1 26. 

At a wiod when the fame of Shakspeare is ^ striding the world like a co.ofieua,-' and e<ii 
aoQii of hip works are multiplied with a profusitm that testifies the desire awakened in all classes 
ai society to read and study his imperishable compositions,— tliere needs, perhape> but littis 
■poIofT 'for the following selection of his works, prepared expressly to render them imexcq;> 
ttonable for the use of Scnools, and acceptable for Family reading. Apart from the fact, thai 
Shakspeare is the " well-spring" from which may be traced the origin of the purest poetry in 
o«r language,— a long course of professional experience has satisfied me that a neceassty exiits 
for the addiu<m of a w^rk like the present, to our stock of Educational Literature. Hie writiogi 
are peenliarlT adapted for the purposes or Elocutionary exercise, when the system of instmctioo 

Smzed by the Teacher is based upon the true principle of the art, viz.— a carefiil analysis of 
I structure and meaning of language, rather than a servile adherence to the arbitrary and me- 
chanical rules of Elocution. 

To impress upon the mind of the pupil that words are the exposition of thought, and that in 
rea(fog, or speakine, every shade of thought and feeling has its appropriate shade of modulated 
tone, oogbt to be the especial aim of every Teacher; and an author like Shakspeare, wtioae 
erenr line embodies a volume of meaning, should surely form one of our Elocutionary Texf 
Boon. • * * Still, in preparing a selection of his works for the express purpoee et 
plated In mr design, I have not hesitated to exercise a severe revision of his language, I 



mat adoptecl in any similar undertaking— " Bowdler's Family Shakspeare " not even excepied ; « 
tnd simply^ because I practically know the inip — s*--'-— -' j— i-- «-- . ^ — 



^-,, ^ , . / Of introducing Shakspeare as a Oin 

nook, or as a satisfactory Raading Book for Families without this precautionary vaviilmi- • 
Bsttmtfrom the Pr^aee. 



mSTOBT AND 6E0GBAPHT 

OF 

THE MIDDLE AGES 

(chiefly from THB fre«»:h.) 

BY Q.W. GREENE, 

Mnttruetor tn Brown Univeroity, 

Part I : History. On^^olmne, 12mo. $1. 

Extract from Prtface, 

a This volume, as the title indicates, is chiefly taken firom a popular French work, \ 

sa rapidly pamed through several editions, and received the sancuon of the Universi^. It 
win be found to contain a clear and satisfactory exposition of the Revolution of the Middle Agm, 
with such general views of literature, society, and manners, as ate required to explain tlie paa> 
sage from ancient to modem history. At the head of each chanter there is an analydcal suQi> 
mary, which will be found of great assistance in examination or in review. Instead of a singia 
fist of sovereigns, I have preferred giving full gehealogical tables, which «re much clearer and 
nfinitely more aatisfoctory." 
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THE .^ 

FIRST HISTORY OF ROME, 

' WITH aUESTIONS. 

BY E. M. 8EWELL9 

Aathor of Amy Herbert, &c., Ac. One yolnme, 16mo. 60 et8. 
Estractfrom Editor* a Prtfact. 

•* History is the narrative of real events in the order and circumstances in which they oc 
eurred ; and of all histories, that of Rome comprises a series of events more interesting and io 
stnictive to youthful readers than any other that has ever been wriuen. 

"Of the manner in which Mrs. Sewell has executed this work, we can scarcely speak is 
terms of approbation too strong. Drawing her materials from the best— that is to say, the most 
reliable — sources, she has incorporated them in a narrative at once unostc ntatious, p^rapicuous, 
and graphic ; manifestly aiming throughout to be clearly understood by those for Vhom she 
wrote, and to impress deeply and permanently on their minds what she wrote ; and in boili of 
these aims we think she has been eminently su"cessful." 

Norfolk Academtf^ No-\'Jc, Va. 
I must thank you for a copy of "Miss Sowell's Roman History." Classical teachei-s have 
long needed just such a work : for it is admitted by all how essential to a proper comprehension 
of the classics is a knowledge of collateral history. Yet most pupils are construing authors be- 
fore reaching an age to put into their hands the elaborate works we have heretofore had upoi 
Ancient History. Miss Sewell, while she gives the most hnportant facts, has clothed them m f 
stFle at once pleasing and comprehensible to the most youthful mind. 

R. B. TsCHUDi, 

Prof, of Ane't Langtutget 



THE 

MYTHOLOGY OF ANCIENT GREECE AND ITALY, 

FOR THE USE OF SCHOOLS. 

BY THOMAS KEIQHTLEY. 

One vol. 16mo. 42 eta. 

" This is a yolume well adapted to the purpose for which it was prepared. It presents, 11 » 
rery compendious ani conyenient form, every thing relating to the subject, of impc lance to tlM 
young student." 



GENERAL 

HISTORY OF CIVILIZATION IN EUROPE, 

FROM THE FALL OF THE ROMAN EMPHIE TO THE FRENCH REVOLUTION. 
BY 1^. G U I Z O T. 

ighth American, from »he second English edition, with occasional Notes, by C. S. Hbnry, D.D 

Ond volume, 12mo. 75 cts. 

■'M. Guizot, in his instructive lectures, has given us an epitome of modem history, distin 
rnished by all the merit which, in another department, renders Blackstone a subject of sncfc 
peculiar and unbounded praise. A work closely condensed, including nothing useless, omit- 
•inff nothing essential j written with grace, and conceived uid arranged with consumniau 



•ins nothmj essential: wniu 
^miij."— Boston Traveller. 



tC3r Thift iDork it used in ffarvard University, Union College' Umverstty q/ 
Pennsyivama New- York University, (jrc. 4*c. 
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HISTORICAL 

AJID 

mSCELLANEOUS aUESTlONS. 

BY RICHMALL MANQNALL. 

^M American, from the Eight7-foarth London Edition. With large AdditioDf 

Embracing the Elements of Mythology, Astronomy, Architecture, 

Heraldry, 6lc. Adapted fbr Schoois n the United States 

^BY MRa JULU LAWRENCE. 

niiutrated with nuraerous Engravings. One Volume, 12nio. ^1. 

CONTENTS. 

A Short Vi«w of Sciipture History, from the C'^ation to tlie Return of the Jews— <limti6M 
ftx>m the Early Aces to tne time of Julius CsBsar— Miscellaneous Questions in Grecian Histon 
— Miscellaoeous Huestaons in General Histoiy^ ch^ifly Ancient— Questions containing^a Sketch 
of the most remarkable Events from the Christian Era to the close of the^ Eighteenth Gentoiy— 
Miscellaneous Questions in Roman History— Questions in English History, from the Invasion of 
Cesar to the Reformation— Continuation of Questions in English Historv, from the ReformatioB 
to the Present Time— Abstract of Early British Historv- Abstract of English Reigns from tbt 
Conquesth-Abetract of the Scottish Reigns— Abst*^ct ot the French Reignsjfrom Pharamood to 
Philip 1— Continuation of tlie French Reigns^ from Louis VI to Louis Phillippe— Questions Ra> 
lating to the History of America, from its Discovery to *he Present Time— Abstract of Romai 
Kincs and :nost distinguished Heroes— Abstract r>f the most celebrated Grecians— Of Heathen 
Mytnologv in general— Abstract of Heathen Mytho.'ogy— The Elements of Astronomy— Exptar 
tiun of a few Astronomical Terms— List of ConstellatK".aS— Questions on Common Subjects— 
'Questions on Architecture— Questions on Hera) 'iry— Explanations of such I^tin Words and 
C^irases as are seldom Englished— Questions on tho History of the Middle Ages. 

** This is an adminU)le work to aid both teachers and parents in instructing children an;i yoads 
ind there is no work of the kind that we have seen liiat is so well calculated ** to awaken a apixM 
of laudable curiosity in young minds," and to satisfy that curiosity when awakened." 



HISTORY OF England, 

Frov tke InTaiion of Jolins Cffisar to Ike Reign of ((aeen TietoTfau 

BY MR8. MARKHAM. 
A new Edition, with Questions, adapteJ for Schools in the United States. 

BT EUZA ROBBINS, 

Jk%tkor of ^'■American Popular LeasoitS^" " Poetry for SehooiB,** 4*- 

One Volume, l2mo. Price 75 cents. 

Tbart is nothing more needed in our schools tlun euod histories ; not the dry co ra pend i b. 
lesent use, but elementary works that shall suggvist the moral uses of history, and the provf 
ence of Ood, manifest in the affairs of men. 

Mr. Markham's history was used by that modal for all teachers, the late Dr. Arnold, maalfli 

-' Hhe great English school at Rugby, and agrees lu its character with his enlightened and piottr 

»ewii of teaching history. It is now several years sinc*» T adapted this history to the form utf 

ice acceptable in the schools in the United States, i nave recently revised it, and trust that i' 
• fcv be eztensivdly serviceable in education. 

The pnncipal alterations from the original are a new and more conveitient diviafon of pan 
~ phs, and entire omission of the conversations annexed to the chapters. In the place of thssi 
■ • ive affixed questions to every page that may ot once facilitate the work of the teadier fg»< 
/')* pupil. The rational and moral features of this bor*\ first commended it to me, and I bavt 
"^■n it successfully with my own scholars -^Extract frnm (he I 'n^Hcan Editor*9 P^^aee 
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A TREATISE ON ALGEBRA. 

FOR THE USE OF SCHOOLS AND COLLEGES. 
BY 8. CH A8Ey 

VROPBaSOA OF If ATHBMATICS US DAETMOUTH OOLLBOB. 

One Yolume, 12mo, SIO pages. Price 91. 

**Tlitt Treatise which Prof. Chase has written for the use of sdiools and colleges, seems to m 
\o be suodrlor in not a few respects to the school Algebras in common use. The object of the 
vriter was, "to exhibit such a vie ^ of the principles of Algebra, as shall best prepare the stu- 
ieat for the further pursuit of mathematical stuaies." He has, we think, succeeded in this at* 
tempL Hui book is more complete in its explanations of the principles of Algebra than anj 
text-book wkh which we are acquainted. The examples for practice are pertinent, and are suf- 
fieirntly numerous for the illustration of each rule. 

»- Mr. C. has avoided, by his plan, the common fault of text books on Algebra— uselessly an- 
mer.:>iis examples, and mea^emess of explanation as respects the principles of the science. The 
ordn of treatment is judicious. Mr. C. has added a table offormuUB^ for convenience of itfer> 
enee. m which are brought into one view the principles exhibited in different parts of the iMok. 
k Will be of great use to the student. We ihink the book is well adapted to schools and collegaa, 
into mimy of which it will, no doubt, be introduced."— CA. Recorder. 



FIRST LESSONS IN GEOMETRY, 

nPON THE MODEL OF COLBURN'S FIRST LESSONS IN ARITUMBTia 
BY ALPHEU8 ORO8BY9 

PKOPBSSOB OP MATHBMATICS IN DARTMOUTH COLLBQB. 

One volume, 16mo, 170 pages. Price 37^ cents. 

This work is approved of as the best elementary tnxt-book on the subject, and is very gee 
oiUy adopted throughout the States. 



BURNAM'S SERIES OF ARITHMETICS, 



COMMON SCHOOLS AND ACADEMIES. 

PART FIRST is a work on Mbnt al Abithmbtio. The philosophy of the mode of teacha ig 
adopted in this work, is : commence where the child commences, and proceed as the child pi ) 
eeecu : fall in with hlA own mode of arriving at truth ; aid him to think for himself, and do not 
the thinking for him. Hence a series of exercises are given, by which the child is made familial 
with the process, which he has already gone through with in acquiring his preilent knowledge. 
These exercises interest the child, ana prepare him for future rapid progress. The plan is so 
clearly unfolded by illustration and example, that he who follows it can scarcely fail to secure, 
an the part of his pupils, a thorough knowledge of the subject. Price, 20 cts. 

PART SECOND is a work on Written Arithmbtic. It is the result of a long ejrperianca 
im teaching, and contains sufficient of Arithmetic for the practical business purp>ose8 or life. It 
lihutrates more fully and applies more extendedly and practically the principle of Cancellation 
4tan any other Arithmetical treatise. This method as here employed in connection with the ««• 
dinary, furnishes a variety of illustrations, which cannot fail to interest and instruct the scholar. 
ft M a prominent idea throughout, to Impress upon the mind of the scholar the truth that he will 
My«r discover, nor need a r»ov:- -rinciple beyond the simple rules. The pupil is shown, by a 
variety of new modes of illustration, that new names and new positions introduce no new prin- 
e^Jie, but that they are merely matters of convenience. Fractions are treated and explained th< 
nuna as whole numbers. Formulas are also given for drilling the scholar vcjpon tlie Bltickhnard 
which will be fotmd of service to many teachers of Common Schtwls. Price. 60 eta. 
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CLASS-BOOK OF NATURAL HISTORY. 



PRIMARY LESSONS : 

BEING A SPELLER AND READER, ON AN ORIGINAL PLAN. 

Iti which one letter is taught at a lesson, with its power ; an application being immsdiatalf 

made, in words, of each letter thus learned, and those words being 

directly arranged into reading lessons. 

BY ALBERT D. WRIGHT, 

▲UTBOE OF "ANALYTICAL ^RTHOaRAPHT," " PHONOLOaiGAL CHART," BTO. 

Om neat Tolume, 18rao, containing 144 pages, and 28 engravings. Price 12^ cents, bouiid. 



EASY LESSONS IN LANDSCAPE, 

FOR THE PENCIL. 

BY F. N. OTIS, 

IN THREE PARTS, EACH CONTAINING SIXTEEN LESSCNS 

Price 38 cents each pan. 
.K-.'^Sf*^^*^'" ^^^ intended for the use of schools and families, and are so arranjce^! thai w<tft 
-S!l-S:l? „ • accompanying directions, teachers unacquainted with drawing may introduA II 
■wxe^iully mtp their schools ; and those unable to avail themselves of the a^lvantaie* tf • 
teacher, may pursue the study of drawing without (liffiruliy. " 
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ZOOLOGY- 

MBKONED TO AFFORD PUPILS IN COMMON SCHOOLS AND ACADEBOEi a 

KNOWLEDGE OF THE ANIMAL KINGDOM, ETC. I 

BY PROFE880R U. J>cbER. 

One volume, 18mo, with numerous Dlustrationa. Price 42 cents. 

**The distinguished ability of the author of this work, both while engaged dunng nearly ten 
|ear« as Proitasor of Botany, Zoology, and Modem Languages, in Princeton College, N. J., and 
•uice ti» a lecturer in some of the most distinguished literary institutions, tc^ether with the rare 
advantages derived from his extensive travels in various parts of the world, under the patronage 
of the Emperor of Russia, affording superior facilities for the acquisition of knowl^e in bit 
department, have most happily adapted Professor Jsger to the task he has with sc much ability 
performed, viz. : that of presenting to the public one of the most simple, engaging, and useful 
Olass-Books of Zoology that we have seen. It is peculiarly adapted to the pUipose he had in 
view, namely, of supplying a School Book on this subject for our Common Schools and Acade- 
mies, which shall be perfectly comprehensible to the minds of beginners. In this respect, he 
has, we think, most admimbly succeeded, and we doubt not that this little work will become qm 
of the most popular Class Books of Zoology in the country." 

From Prof. Taylor Lewit, 
" YourClass-Book of Zoology ought to be introduced into all the public and private scIkx^ 
of this city, and I should rejoice for your own sake, and for the sake of sound* science, to luar of 
its obtaining the public patronage which it deserves." 

Prom Dr. T. Romeyn Beck^ of Albany. 
" The copjr of your book of which you advised me last week, reached me this morning. I 
am pleased with its contents. Of its accuracy I can have no question, knowins your \an% and 
ardent devotion to the study of Natural History. It will be peculiarly useful to the young pupil, 
in introducing him to a knowledge of our native animals." 

/V#»n Rev. Dr. Campbell^ Albany. 
" Your * Class- Book ' reached me safely, and I am delighted with it ; but what is mon te 
the purpose, gentlemen who know something about Zoology, are delighted with it, such aa Dr. 
Beck and Pco&ssor Cook, of our Academy. I have no doubt that we shall introduce ti." 
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